Main  Freight  Court  in  New  Brooklyn  Army  Base 

Freight  in  cars  on  tracks  in  the  court,  here  shown  only  partly 
completed,  will  be  unloaded  by  traveling  plate-girder  cranes  to 
trailers  standing  on  the  balconies  and  thence  moved  to  storage 
in  the  building.  This  is  only  one  unit  in  the  huge  Army  port 
terminal  now  being  completed  at  Brooklyn  and  described  in 
this  issue.  Over  135  acres  of  storage  is  provided  in  warehouses 
and  on  four  connecting  piers  extending  into  deep  water.  This 
largest  Army  base  has  a  peace-time  value,  both  as  an  operating 
terminal  and  as  an  example  for  other  work. 

Fleet  Corporation’s  Inland  Ship-Fabricating  Plants 
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More  speed,  less  cost  in 
handling  materials 

Conveying  materials  by  hand  is  entirely 
impractical  in  these  days  when  speed  is 
essential  and  labor  so  difficult  to  obtain. 


is  the  sure,  quick,  economical  method.  Straight  or  around 
curves,  over  obstacles,  these  steel,  ball-bearing  rollers  carry 
your  materials  in  a  steady  stream  from  the  car  to  any  spot 
you  want  them.  A  man  or  two  at  each  end  and  gravity 
does  the  rest. 

Our  experts  will  gladly  estimate  on  a  conveying  system, 
permanent  or  temporary,  that  will  speed  your  work,  cut 
your  pay-roll  and  save  you  demurrage.  No  obligations — 
write  us  about  it  today. 


MATHEWS  GRAVITY  CARRIER  CO. 

118  Tenth  Street,  Ell  wood  City,  Penna. 

Branch  Factories:  Toronto,  Ontario — London,  Eng. 
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public’s  interests.  Though  sympathy  was  engaged 
primarily  by  the  immediate  victims  of  official  arbitrari-, 
ness,  the  underlying  spur  to  action  was  the  certainty 
that  necessary  work  would  be  paralyzed,  to  the  com¬ 
munity’s  great  loss.  By  entering  an  energetic  protest, 
the  engineering  profession  took  a  step  that  is  likely 
to  be  long  remembered  as  a  precedent.  The  success  of 
this  protest  is  an  encouragement  to  further  united 
action.  No  case  could  show  more  clearly  than  this  one 
that  in  defending  his  own  interests  the  engineer  also 
serves  the  interest  of  the  public.  And  if  the  profes¬ 
sional  interest  can  be  upheld  only  through  union,  such 
union  is  not  merely  a  privilege,  an  opportunity,  but 
also  a  duty  which  every  engineer  owes  to  his  fellow 
citizens. 


An  American  Mayor 

OLE  HANSON  of  Seattle  is  a  mayor  to  be  proud  of. 

Promptly  and  unanswerably  he  served  notice  last 
week  that  the  legally  elected  representatives  of  the 
voters  of  Seattle  would  continue  to  run  the  city  and 
that  the  first  strike  leader  or  other  person  who  tried  to 
u.surp  authority  would  be  shot  on  the  instant.  Mayor 
Hanson’s  swift,  manly  action  sets  an  example  which 
may  save  other  cities  also  from  whimsical  and  tyrannous 
overnight  attempts  at  minority  government. 


Irrigation  Water  Losses 

Increase  with  Temperature 
npHAT  loss  of  w’ater  by 


seepage  from  irrigation 
J.  canals  may  vary  with  temperature  as  much  as  30% 
in  a  single  season  is  the  conclusion  stated  on  p.  323  by 
an  engineer  who  has  been  studying  for  many  years  the 
duty  of  water  in  irrigation.  The  studies  on  which 
this  conclusion  is  based  are  part  of  a  series  carried 
on  for  an  irrigation  company  during  the  past  few 
years.  The  company  deserves  commendation  for  these 
investigations,  as  also  do  both  it  and  the  author  of 
the  paper  for  making  them  public. 


Public  Service  Through 

Uniied  Engineering  Action 

rRUE  public  service  was  done  by  the  engineers  and 
engineering  organizations  that  made  the  battle 
against  the  arbitrary  action  of  New  York  City 
authorities  in  di.smissing  hundreds  of  engineers  en¬ 
gaged  in  rapid-transit  con.struction,  a  month  ago.  Now 
that  the  battle  is  won  and  the  engineers  have  been 
reinstated,  it  is  even  clearer  than  before  that  the  is.sue 
Was  of  primary  importance  to  the  entire  community 
and  that  those  w’ho  championed  the  cause  of  the  un- 
ju-^tly  di.scharged  men  stood  as  the  defenders  of  the 
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KnKineerinK  SorietieH 

Show  (irealrr  Activity 

HAT  the  orKiiniml  activitioH  of  entrinoorn  nre  nt 
IiihI  reHpoixiiiia  to  the  perHiHtent  exhorUitionH  of 
the  past  Tew  yeara,  that  greater  part  ahouhi  ho  taken 
in  civic  and  a<HMal  activitiea,  ia  evidenced  iiy  the  record 
found  on  the  newa  pa«:ea  of  our  laat  week’a  iaaue. 
Notice  of  a  meeting  of  the  New  York  nieml»era  of  the 
American  Sta-iety  of  (’ivil  EnKinwra,  which  develo|)<*d 
an  unuaual  diaciiaaion  on  the  railroad  aituation  and 
propoaed  principlea  of  IcKialation;  a  auKKoation  by 
Michigan  eiurineera  for  a  atate  iioard  of  puidic  works; 
a  proposition  Ity  Imliana  en^fineera  for  a  joint  license 
law  with  the  architects,  and  insistence  by  Illinois 
eiiKineers  upon  Tiiany  kinds  of  atate  letfislation — all  are 
laiiKible  demonstration  that  the  profession  is  fast 
learning  the  art  of  progress  through  service.  The 
time  for  talk  and  theorizing  is  past,  the  time  for 
action  has  arrived.  So  many  si^ns  pointing  toward 
riKht  di'velopjnent  are  encouratriiiK. 

One  Structure  Where 

Operation  Is  Important 

S  AN  eiurineerinjr  performance,  the  Rrooklyn 
Army  Rase  is  .stupendous.  Words  and  such  illus¬ 
trations  as  can  Ih*  presented  in  the.se  paKcs  can  suKK^at 
oidy  faintly  the  htivreness  of  the  operations  that  have 
Ihm'h  under  way  there  for  the  past  ten  month.s.  In  its 
concentration  «)f  expenditure  in  comparatively  small 
area  it  surpasses  all  of  the  many  war  jobs  which  have 
kllUsl  all  h«)pes  of  record-break injr  structures  for  many 
years  to  conn*.  Everyone  coniuH'ted  with  the  deaiirn 
and  the  construction  helped  mitrhtily  toward  the  w'in- 
ninjf  of  the  war,  thouKh  the  ba.se  it.self  never  into 
operation.  Hut  in  contra.st  to  many  war  structures — or 
in  fact,  to  niost  of  the  .structures  that  civil  euKlneers 
build— the  mo.st  important  interest  in  the  base  will  be 
its  operation.  Tojrether  with  the  companion  terminal 
at  Hostoji,  the  Hrooklyn  project  is  expected  to  have 
a  peace-time  use  as  a  freijrht-handlinjr  unit.  It  is, 
however,  far  larKer  and  more  elaborate  than  any  simi¬ 
lar  terminal  ever  built,  and  this  very  elalmration  com¬ 
plicates  the  design.  The  only  excuse  for  a  huRC  unit 
port  terminal  is  the  expected  savinjr  due  to  an  orderly 
and  rapid  movement  of  freight  plus  the  flexibility  in 
operati«'n  and  storajre  brouttht  alK>ut  by  the  immense 
warehouse  area.  On  the  economy  of  such  projects  as 
this,  then,  depend  in  Kr^'ut  measure  the  future  devel¬ 
opment  in  port  desijrns  and — not  so  far  removed — the 
future  of  our  merchant  marine. 

Motor-Driven  Tractors 

Prepare  l<and  for  Irrif^ation 

OTOR-DRIV’EN  machinery  was  u.sed  in  preparinj? 
a  larjre  tract  of  California  land  for  irrigation,  as 
de.scrilHHl  on  p.  337.  This  practice  will  increase,  since 
it  is  now  seen  that  neither  public  nor  private  agencies 
tlo  their  part  by  merely  selling  .so  much  rouKh  land 
and  so  much  water  to  the  settler,  but  that  they  should 
level  and  perhaps  otherwise  prepare  the  land  for  the 
first  crop  anil  deliver  water  to  the  farmers’  ditches. 
The  apparent  but  not  the  real  first  cast  of  the  farm.s 
will  be  increa.setl  by  this  practice.  In  the  lonj:  run,  both 
capital  and  operatinjr  charjres  will  be  reduced,  and 
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many  a  farmer  saved  from  disappointment  and  di.sjiM. . 
if  his  land  is  ready  for  cultivation  when  he  takes  p-, 
session  of  it.  Resides  the  economy  of  larj^e-.scale  (,p.  t,. 
tions  under  envriniH>rinK  direction,  and  the  possibilii ,  .  : 
KettiriR  crops  from  all  the  land  the  first  year,  the  fari>;.  t 
knows  at  the  .start  just  what  the  ready-to-use  l;ii,.i 
will  cost  him,  in.Htead  of  facinjr  the  many  ri.sks  dut  i- 
uncertainties. 


Motor-Truck  Routes  as  Substitutes  for 
Railway  Hranch  Lines 

OR  many  years  some  British  railways  have  j)ri 
ferrinl  to  run  vehicles  over  highways  into  regions 
where  comparatively  little  business  orijrinates,  rather 
than  to  construct  and  operate  branch  railways.  It  has 
been  known  for  some  time  that  the  enjrineerinjf  seclioti 
of  the  United  States  Railroad  Administration  has  been 
considering  this  subject.  At  the  Jan.  IG  meetiiu?  of  the 
New  York  Railroad  (3ub  Charles  A.  Morse,  in  char>.'e  of 
enjrineerinK  and  maintenance  in  the  Railroad  Admin 
ist ration’s  organization,  indicated  his  belief  that  under 
some  conditions  motor  trucking  would  answer  all  the 
purposes  of  a  branch  line  and  save  the  railroad  company 
the  almast  invariable  loss  which  the  operation  of  a 
branch  entails.  This  is  not  a  new  thought  from  a  rail¬ 
road  official.  The  late  W.  VV'.  Finley  was  an  ardent 
advocate  of  the  improvement  of  roads  leading  out  from 
railroad  stations,  and  some  of  the  most  able  arKuments 
ever  made  for  such  betterments  were  presented  by  him 
with  this  principle  of  economic  transportation  as  the 
basic  reason  for  such  public  work. 

It  Is  pointed  out  by  Mr.  Morse  that  a  branch  rail¬ 
road  can  often  l>e  built  nt  a  lower  co.st  than  a  highway 
suitable  for  motor  traffic,  but  this  branch  can  only 
l)e  u.sed  by  rolliiiK  stock.  The  hiKhway  must  be  built, 
anyway.  The  economic  problem  is  to  determine  whether 
it  is  wise  to  put  enough  money  into  the  highway  to 
make  it  fit  for  motor  truckiiiK.  or  whether  it  is  better 
to  leave  the  road  fit  only  for  liKht  vehicular  travel  and 
put  money  into  a  branch  railroad  for  the  heavy  freiKht- 
insr.  Mr.  Morse  acknowledjres  that  there  may  be 
branches  which  should  be  abandoiusl  and  their  roadbeds 
turned  into  highways.  He  points  out  that  lonjr  hauls 
by  motor  trucks  may  save  transfer  charges  and  other 
expenses  which  make  branch  lines  unprofitable  to  the 
company  and  the  shipper  alike  In  .short,  he  takes  the 
position  that  the  subject  to  study  is  transportation  as  a 
whole,  and  not  the  relative  merits  of  trucking  and  rail¬ 
way  haulage  as  unrelated,  conflictint;  rivals. 

It  is  refreshing  to  have  these  comments  from  an 
eminent  railway  engineer.  It  is  jjrutifyinjf  to  have  an¬ 
other  dispa.s.sionatc  appeal  for  a  comprehensive  stud.\ 
of  the  economics  of  transportation  from  the  viewpoint 
of  the  shipper  and  taxpayer  and  security  holder.  Th*’ 
engineering  features  of  both  railroad  and  highway  con¬ 
struction  are  very  simple,  even  elementary,  compared 
with  the  economic  problems  which  are  pre.sented  by 
any  real  investigation  of  the  choice  of  mode  of  trans¬ 
portation  to  be  improved.  These  economic  problems  are 
little  appreciated  and  still  less  studied.  Moreover,  in  the 
pre.sent  state  of  knowletlge,  essential  data  are  to  a  large 
extent  lacking  in  regard  to  highways.  Nobody  has  been 
commercially  interested  in  intensive  and  intelligent 
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stiuiii-’'  of  the  transportation  facilities  which  will  l>est 
sen.  the  welfare  of  the  Kro«t  mass  of  the  people.  But 
mull  ^uch  studies  are  made,  and  we  really  know  ns 
„ii„  h  aliout  transportation  as  a  whole  as  we  now  know 
i.I.oijt  that  limited  part  of  transportation  between  the 
lecfiVinK  and  delivery  doors  of  railroad  freiKht  houses, 
we  are  doinjf  a  Kood  deal  of  KuessiiiK  alH)Ut  what  is 
the  l»est  thiiijf  to  do.  Some  of  our  Kuesses  will  he  in- 
K,i  re(  t  and  cau.se  a  waste  of  money. 

Keepinff  Up  the  Shiphuildinv:  Spirit  of 
Shipyard  Workers 

HEN  we  read  of  shi|)yar(l  strikes  here  and  there 
in  the  country,  strikes  of  which  that  at  Seattle 
is  only  a  pronounced  example,  we  link  the  news  with 
other  items  on  labor  unrest,  and  think  no  more  of 
(auses.  The  phenomena  of  readjust numt  are  hard 
fa(ts.  One  man  may  call  them  inevitable,  and  another 
may  charge  them  to  unwise  lea<lershi|),  but  they  are 
with  us,  whether  in  textile  mill  or  in  copper  mine  or 
in  .shipyard. 

But  conditions  in  the  .shipyards  are  fundamentally 
(liflerent  from  those  in  other  productive  industries. 
Shipbuilding  is  not  glutted  with  stocks  like  the  copper 
field,  or  confronted  by  an  uncertain  market  like  the 
textile  field.  Its  hours  and  wa^es  are  controlled  by  the 
,Macy  board.  There  are  not  the  .same  causes  for  di.s- 
pute  as  at  Lawrence  and  Lowell.  If  conditions,  then, 
are  in  every  respect  favorable  to  stability,  to  eflicient 
production,  the  EmerKcncy  Fleet  Gorporation  has  at 
its  command  an  cnKine  of  production  that  should  func¬ 
tion  without  friction.  Yet  there  are  strikes  and  dis- 
(tutes. 

Four  months  a^o  we  needed  ships  urgently.  We 
need  them  just  as  urgently  today.  Four  months  a^o 
every  shipbuildinR  aj?cncy  was  driving;  forward  at  full 
.speed;  but  today,  though  the  drive  is  still  on,  it  has 
not  the  same  intensity  of  .spirit. 

Serious  concern  has  been  aroused  in  some  shipbuild¬ 
ing  districts  by  orders  received  from  the  EmerKency 
Fleet  Corporation  to  cancel  plans  for  .starting  work 
on  ships  that  would  be  completed  late  in  the  ye.ir. 
Amonjf  manaKers  as  well  as  amonjr  workmen,  appre¬ 
hension  Krew  that  shipbuilding  would  soon  be  broujfht 
to  a  stop.  If  the  results  are  u  safe  criterion,  these 
apprehensions  played  a  part  in  .stimulatiiiK  unrest,  in 
reducing  eHiciency,  and  in  buildinf;  up  a  strike  senti¬ 
ment. 

The  unfortunate  part  of  the  matter  is  that  no  cur¬ 
tailment  of  the  shipbuilding  proRram  is  involved  either 
in  this  order  or  in  prior  orders  issued  by  the  corpora¬ 
tion  since  October,  and  that  nevertheless  rumors  of 
curtailment  have  been  allowed  to  exert  their  harmful, 
disturbing  influence. 

Revision  of  the  shipbuilding  program  with  respect 
to  types  and  sizes  of  ves.sel8  is  now  in  progress.  This 
important  work  will  be  of  maximum  value  if  its  results 
can  l>e  applied  as  soon  as  possible,  and  are  least 
hampered  by  the  presence  of  keels  on  the  ways  and 
material  in  process.  While  this  very  good  reason  for 
the  Fleet  Corporation’s  order  existed,  yet  an  announce¬ 
ment  in  arbitrary  form  was  allowed  to  disturb  the 
working  spirit  of  the  yards.  Together  with  earlier 
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orders  and  announcements  of  the  Shipping  Board  and 
the  Fleet  (Corporation,  it  addetl  measurably  to  the 
causes  of  industrial  unrest. 

An  uncomfortable  addition  to  the  p.sychology  of  the 
moment  has  thus  lieen  rnaile  (|uite  unneces.sarily.  Most 
urgent  rea.sons  exist,  in  the  need  for  pronijit  steadying 
and  resumption,  for  the  exerci.se  of  tactful  care  in 
announcements  and  orders  relating  to  labor  matters  and 
discontinuances.  In  the  past  the  Fleet  Corporation  has 
often  had  to  act  summarily  and  .sometimes  in  arbitrary 
manner.  Now,  however,  the  war  period  is  over,  ami 
whatever  causes  may  have  justified  arbitrary  action 
and  secrecy  on  the  (lart  of  the  corporation  in  that 
period  have  di.sappeared.  The  pre.sent  times  call  for 
changed  methods. 


A  Com  mission  to  Study  the  Colorado 
and  Save  Imperial  Valley 

JUST  before  the  (.'olorado  was  turned  back  into  its 
channel  in  19(H>  a  retreating  waterfall  markeil  the 
head  of  a  new  low-level  channel  which  was  moving  up 
stream  at  the  rate  of  one-fourth  mile  a  day.  With  the 
repair  of  the  break,  the  de.structive  waterfall  was  dried 
up,  but  there  was  left  the  long,  deep  channel  through 
which  the  water  had  cut  a  way  to  Salton  Sea.  Should 
flood  waters  once  again  pour  into  that  channel  until 
its  head  cuts  back  across  the  present  river  bed,  the 
fertile  lands  of  the  valley  would  become  the  bed  of  a 
great  inland  sea.  There  would  be  no  hope  of  turning 
the  river  out  of  a  channel  cut  lielow  sea  level.  Last 
year’s  flood  saw  water  lapping  at  the  crest  of  Volcano 
Lake  levee  with  nothing  but  low  land  beyond,  and  that 
sloping  toward  the  dangerous  channel  cut  in  1906.  It 
is  well  known  that  the  bed  of  the  ('olorado  silts  up  rapid¬ 
ly,  and  no  one  can  say  how  soon  the  flood  menace  may 
again  become  a  reality  in  this  as  well  as  in  other  ways. 

Too  much  emphasis,  therefore,  cannot  be  placed  on 
the  urgent  and  immediate  need  of  protective  measures. 
The  half-million  acres  of  irrigated  lands  in  Imperial 
Valley  alone  produce  annually  crops  valued  at  $25,000,- 
000.  It  is  absurd  to  jeopardize  such  valuable  lands 
when  permanent  .safeguards  can  be  certainly  and 
economically  provided.  Because  of  the  present-day 
importance  of  productivity,  .such  as  that  for  which 
Imperial  Valley  is  noted,  it  is  more  than  ever  neces.sary 
that  the  needed  protection  be  provided  speedily.  Gov¬ 
ernor  Cantu,  of  Lower  California,  has  indicated  his 
willingness  to  consider  plans  for  improving  the  present 
situation,  and  the  recent  Imperial  Irrigation  District, 
election,  on  Jan.  21,  although  of  no  legal  binding  effect, 
was  almost  three  to  one  in  favor  of  the  proposed  con¬ 
tract  with  the  Secretary  of  the  Interior  for  an  All- 
American  canal,  and  nearly  six  to  one  for  control  by 
the  United  States  Reclamation  Service  and  for  reservoir 
regulation  of  the  Colorado. 

In  the.se  conditions,  the  present  is  a  most  opportune 
time  to  take  up  in  earnest  the  control  measures  so  long 
deferred.  Surely,  there  is  common  ground  on  which 
the  various  interests  involved  can  get  together  and  for¬ 
get  the  petty  quarrels  that  have  made  enemies  of 
adjacent  districts.  Uncontrolled,  the  river  is  a  constant 
menace  to  all,  but  with  proper  regulation  it  could  be 
made  a  safe  source  for  additional  water  which  would 
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make  possible  u  jfreater  irritjated  area  for  all  the  dis¬ 
tricts  involved. 

Hy  way  of  constructive  suttKestion,  the  following  is 
proposed  as  a  means  of  securing  the  measures,  neces¬ 
sary:  Let  there  he  formed  a  Colorado  River  Commis¬ 
sion  consisting  of  three  memliers,  one  representing  the 
Iteclamation  Service  and  one  representing  the  United 
States  Army  Engineers,  and  let  the.se  two  select  a  third 
to  represent  independent  irrigation  interests.  Such  a 
commi.ssion,  taking  into  consideration  the  rights  of  nil 
irrigable  areas  involved  with  respect  to  the  maximum 
use  of  all  the  water  that  can  economically  be  made 
available,  should  be  able  to  agree  upon  the  necessary 
protective  mea.sure.s,  more  particularly  the  number  and 
location  of  storage  reservoirs  on  the  head  waters  of 
tlie  Colorado.  It  should  also  e.stimate  their  approximate 
cost  and  apportion  the  shares  of  such  costs.  This  last 
might  be  done  in  the  expectation  that  half  the  money 
would  be  apportioned  by  Congress  from  Federal  funds^ 
contingent  upon  the  raising  of  the  remainder  from  state 
and  I(K‘ul  sources.  Precedent  for  the  general  features 
of  this  plan  is  found  in  the  somewhat  similar  plan 
applied  in  the  Mi.ssissippi  levee  di.stricts  and  the  Sacra¬ 
mento  River  tloiMl-controI  districts.  The  findings  of 
such  a  commission  should  receive  the  united  support 
of  water  u.sers  along  the  Lower  Colorado,  if  there  is 
a  reasonable  degree  of  willingness  to  get  together  on 
common  ground.  Moreover,  the  report  of  such  a  com¬ 
mission  would  constitute  the  logical  starting  point  for 
an  international  commi.ssion  to  draw  up  some  form  of 
agreement  to  which  both  the  United  States  and  Mexico 
would  subscribe. 

The  foregoing  suggestion  is  based  wholly  on  economic 
considerations.  For  the  good  of  the  country  at  large, 
and  particularly  for  those  intere.sts  concerned  with  the 
control  of  the  Colorado  River,  some  such  plan  should 
be  adopted  at  the  earliest  possible  moment. 

Federal  Aid  and  Co-operation  in  Rural 
Fublic  Health  Work 

HERE  has  been  introduced  in  Congress  by  Mr. 
Lever  a  bill  to  provide  means  for  the  prevention, 
control  and  mitigation  of  the  disea.ses  of  our  people  liv¬ 
ing  in  the  country  and  in  towns  of  not  more  than  5000 
IHipulation.  The  United  States  Public  Health  Serv¬ 
ice  is  designate<l  as  the  agency  of  the  Federal  Govern¬ 
ment  in  this  work,  and  the  states  are  to  be  represented 
by  their  htndth  departments  or  officers.  The  bill  carries 
an  appropriation  of  $480,000  annually  to  be  allotted 
$10,000  to  each  State,  besides  an  appropriation  of 
$250,000  for  the  current  fiscal  year,  $500,000  for  1920, 
$750,000  for  1921,  and  $1,000,000  annually  after  1921. 
After  deducting  admini.stration  expenses,  not  exceeding 
$50,000  annually,  from  the  appropriations,  the  an¬ 
nual  Federal  contributions  are  to  be  divided  among 
the  states  in  proportion  to  their  areas  and  to  their 
rural  populations,  one-half  on  each  basis.  In 
order  that  any  state  shall  receive  any  of  this  money, 
it  must  first  give  official  assent  to  the  law  and  agree 
to  furnish  an  equal  sum  from  its  own  funds,  after  the 
current  fiscal  year.  The  regulations  governing  the  co¬ 
operative  work  are  to  be  drawn  by  the  Secretary  of  the 


Treasury,  just  as  the  Secretary  of  Agriculture  draws 
the  regulations  governing  the  laws  of  this  type  now  in 
force. 

The  importance  of  this  act  is  capable  of  numeraal 
demonstration,  and  does  not  rest  on  generalities.  Its 
objects  will  be  attained  when  the  people  in  the  count  rv 
and  in  the  little  towns  know  what  they  can  do  to  pro 
tect  themselves  against  disease  and  apply  this  knowl 
edge,  thereby  eliminating  the  di.seases  which  are  now 
common  but  which  should  be  matters  of  medical  history 
Our  large  cities  have  gone  a  long  way  toward  that  de¬ 
sirable  end.  The  cities  in  the  states  maintaining  public 
health  registration  service  had  their  death  rates  de¬ 
creased  an  average  of  21.2%  in  the  period  1900-1912, 
while  the  death  rate  in  the  rural  sections  decreased  only 
8.6  per  cent.  The  last  typhoid-fever  census  figures  were 
taken  in  1900  and  showed  that  even  that  disease,  p(>- 
culiarly  likely  to  occur  in  citie.s,  was  actually  more 
prevalent  in  the  country,  outside  New  England.  The 
Public  Health  Service  estimates  that  as  a  result  of  un¬ 
sanitary  conditions  in  the  country  and  in  the  small 
towns  there  are  350,000  cases  of  typhoid  annually  in 
such  sections,  with  about  30,000  deaths.  There  are 
about  9,000,000  cases  of  malaria  and  3000  deaths.  The 
service  estimates  that  the  economic  loss  from  these  two 
causes  in  the  country  is  about  $900,000,000  annually. 
Then  there  is  the  hook-worm  di.sea.se,  also  due  absolutely 
to  unsanitary  conditions.  There  are  about  2,000,000 
ca.ses  of  this,  and  some  of  them  are  fatal.  Economists 
have  not  yet  reached  a  satisfactory  estimate  of  the 
financial  burden  of  this  disea.se,  becau.se  persons  alllicted 
with  it  have  their  working  value  reduced  from  one- 
fourth  to  one-half,  so  that  any  e.stimate  of  the  financial 
burden  due  to  the  disease  must  be  far  less  accurate 
than  that  for  typhoid  or  malaria.  The  detail  figures 
have  recently  been  made  public,  in  part,  in  Bulletin  94 
of  the  Public  Health  Service,  so  it  is  unnecessary  to 
go  into  them  here. 

The  bill  is  specially  interesting  to  the  .sanitary  engi¬ 
neer  in  that,  if  it  is  pa.ssed,  it  will  enable  him  to  have 
the  support  and  cooperation  of  a  fairly  efficient  rural 
health  organization,  wherever  his  work  may  be  done. 
The  Public  Health  Service  is  cooperating  in  some  places 
with  the  county  agents  working  under  the  Lever  act  of 
1914,  becau.se  of  the  inadequate  provisions  made  in 
such  localities  for  local  health  work.  The  typhoid  and 
malaria  brought  to  the  cities  annually  by  persons  who 
have  been  spending  their  vacations  in  the  country  give 
the  urban  resident  a  very  strong  rea.son  for  backing  this 
proposed  law.  The  sanitary  engineer  who  is  trying  to 
force  the  innumerable  little  towns  of  the  country  to 
clean  up  and  stay  clean  will  find  in  this  propo.sed  legis¬ 
lation  the  help  he  has  heretofore  sought  in  vain.  There 
is  nothing  spectacular  about  these  small  local  skirmishes 
with  filthy  and  slovenly  conditions;  they  have  none  of 
the  interest  of  the  engineering  problems  of  the  larger 
cities.  But  they  are  of  great  collective  importance,  and 
call  in  many  cases  for  just  as  much  good  judgment  and 
engineering  ability  a.s  larger  operations,  so  that  the 
Lever  rural  health  bill,  as  it  is  called,  is  really  a  meas¬ 
ure  of  unusual  significance  to  a  very  large  group  of  en¬ 
gineers  who  are  rendering  the  same  valuable  class  of 
service  that  is  performed  by  the  country  doctors. 
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Freight'KandlinK  Unit  DeHijKned  for  Overseas  Service  Has  138  Acres  of  Pier  and  Warehouse  Floor 
and  Track  Space  for  1300  Cars — Designed  as  a  Whole  for  Rapid  and  Kconomic  Operation 


the  end  of  the  year  had  not  the  return  of  the  eijfht- 
lioiir  day,  followinj?  the  armistice,  precipitated  strikes 
which  cut  down  the  output.  As  it  is,  the  buildings  and 
one  pier  are  now  nearly  ready  for  service.  About 
$17,000,000  had  been  paid  out  in  the  nine  months  up 
to  Feb.  10,  which  puts  the  operation  near  the  head  of 
the  concentrated  building  constructions  incident  to  the 
war. 

Individually,  any  one  of  the  units  which  make  up 
the  Brooklyn  base  is  a  larjfe  and  important  enjfineerinK 
structure  worthy  of  detailed  description.  Collectively, 
the  whole  project  is  a  remarkable  example  of  a  modern 
freiyht-handlinK  port  terminal,  a  necessary  shipping 
element  hitherto  rare  in  this  country.  The  attention 
1)1  this  article,  therefore,  will  be  mainly  directed  to  the 
comjK)site  desitfn  of  the  base  rather  than  to  tho.se 
structural  details  which  in  so  enormous  an  undertaking 
would  require  space  far  beyond  that  available  here. 

The  Brooklyn  Army  base  i.s  the  largest  and  in  many 
ways  the  most  nearly  complete  of  the  six  port  terminals 
huilt  in  1918  to  handle  the  supplies  to  the  American 
Army  in  France.  Soon  after  the  United  States  entered 
the  war  a  committee  of  the  Council  of  National  Defense, 
in  (fkiperation  with  the  War  Department,  made  a 


design  was  predicat<Ml  on  a  war  use,  which  meant 
primarily  that  the  material  through  them  would  How 
mainly  from  land  to  the  ship.  Where  any  <|uestion  of 
alternative  design  arose,  the  war  use  naturally  con¬ 
trolled,  but  in  the  permanent  terminals  of  the  H().ston 
and  Brooklyn  type  the  possible  future  i)eace-time  use 
was  always  kept  in  mind. 

The  terminal  is  kH-ated  on  the  east  shore  of  New 
V'ork  Bay,  immediately  alongside  of  the  harbor  terminal 
of  the  Long  Island  Railroad,  with  its  car-storage  tracks 
and  car-float  bridges  permitting  transfer  to  and  from 
any  part  of  New  York  harbor.  Here  an  area  extending 
1560  ft.  along  the  waterfront  and  1305  ft.  back  of  the 
main  bulkhead  line  was  taken  over  by  the  Government. 
This  extends  from  Second  Ave.  to  the  bay;  the  total 
land  and  water  area  of  100  acres  (including  the  cross 
streets  and  First  Ave.)  is  all  inclosed  in  the  Govern¬ 
ment  re.servation. 

As  shown  in  the  accompanying  map  and  plan  of  the 
base,  the  terminal  consists  essentially  of  two  large 
reinforced-concrete  warehouses  connected  by  tunnels 
and  bridges,  approached  by  railroad  tracks  and  paved 
streets,  and  further  connected  by  a  paved  area  and 
bridges  to  three  double-deck  piers,  each  150  ft.  wide 


deep-water  piers,  each  larger  than  any  other 
1  pier  in  New  York  harbor,  a  small  lighterage  i)ier, 
two  reinforced-concrete  warehouses  with  91  acres  of 
storage  floor,  and  railway  yards  accommodaling  1.300 
,;,rs,  make  up  the  huge  Army  base  which  was  rapidly 
apiiroaching  completion  in  Brooklyn,  N  Y.,  w'.ien  the 
armistice  was  sigiied.  Begun  in  .May,  191S,  the  whole 
terminal  would  have  been  well  toward  completion  by 


thorough  study  of  the  storage  and  traflic  necessities,  as 
a  result  of  which  they  recommended  the  establishment 
of  a  series  of  interior  and  <K'ean  terminals  which  would 
insure  a  steady  flow  of  the  needed  materials  to  France. 
For  one  rea.son  or  another,  however,  the  p»)rt  terminals 
them.selves  did  not  get  under  way  until  nearly  a  year 
after  the  war  was  started.  Few  of  them  were  in  oper¬ 
ation  at  the  time  of  the  signing  of  the  armistice.  Their 
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and  varyinfT  in  lenjrth  from  1294  to  1325  ft.,  the  varia¬ 
tion  beinK  due  to  the  fact  that  the  pierhead  line  is 
not  parallel  to  the  bulkhead  line.  There  is  in  addition 
a  60-ft.  lighterage  pier  1345  ft.  long  on  one  side  and 
about  600  ft.  on  the  other,  and  the  necessary  adminis¬ 
tration  building  and  boiler  house.  Tracks  paralleling 
the  warehouses  and  the  slips  at  the  south  end  of  the 
site  provide  storage  for  cars.  South  of  the  site  is 
the  large  storage  yard  of  the  Long  Island  R.R.,  con¬ 


nection  to  which  is  made  at  the  southeasterly  end  of 
the  site.  Track  connections  at  the  north  end  of  the 
site  lead  to  the  Bush  Terminal  railroad.  The  slips, 
with  a  maximum  width  of  250  ft.,  are  dredged  to  a 
depth  of  35  feet. 

The  warehouses  are  of  reinforced-concrete  construc¬ 
tion  throughout  and  of  similar  structural  design. 
Building  A,  the  one  nearest  the  wharves,  is  200  ft. 
wide  and  980  ft.  long,  and  eight  stories  and  deck  story 
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hijrh.  It  has  a  floor  area  of  41  acres.  Buildinj?  B  is 
?nr)  ft.  wide,  980  ft.  long,  and  has  eight  stories  and 
i)asement.  Its  floor  area  of  50  acres  makes  it  the 
largest  concrete  building.  It  has  an  interior  court  66 
ft.  wide,  covered  over  with  a  steel  and  glass  .skylight, 
and  provided  with  concrete  track  girders  on  which  run 
girder  cranes  controlling  the  freight  on  the  cars  which 
run  through  the  court.  Extending  out  from  the  windows 
of  the  court  at  each  floor  are  concrete  balconies  onto 
which  material  is  loaded  for  transfer  to  or  from  storage 
on  the  floor.  These  balconies  are  staggered  in  plan  so  as 
not  to  interfere  with  each  other.  The  two  buildings  are 
connected  by  three  lines  of  bridges  at  the  third  floor 
and  tunnels  at  the  basement  of  warehouse  B  to  the 
dock  floor  of  warehouse  A,  all  being  in  direct  line  with 
bridges  leading  to  the  piers. 

Both  buildings  are  of  the  two-way  flat-slab  type,  with 
round,  spirally  reinforced  columns.  The  curtain  walls 
are  of  concrete  throughout.  Intermediate  partition 
walls,  located  as  shown  on  the  typical  floor  plan,  are 
also  of  concrete.  The  design  of  these  buildings  is  in 
accordance  with  the  local  city  regulaWons  and  the  provi¬ 
sions  of  the  National  Board  of  Fire  Underwriters.  The 
first,  second  and  third  floors  are  designed  for  a  live 
load  of  300  lb.  per  square  foot  and  the  upper  floors  for 
250  pounds. 

Building  A  is  supported  on  reinforced-concrete  spread 
footings,  using  a  total  safe  load  of  3  tons  per  square 
foot,  with  the  exception  of  a  .small  part  of  the  building 
where  a  continuous  mat  footing  was  used  on  account 
of  poor  .soil.  Building  B  has  the  same  type  of  founda¬ 
tions  except  at  the  north  end,  where  Raymond  concrete 
piles  were  used  to  eliminate  the  excessive  excavation 
that  would  have  been  required  for  spread  footings. 
Each  of  the  buildings  is  divided  into  four  .separate 
parts  by  three  expansion  joints,  their  location  being 
determined  by  storage  space  requirements  and  elevator 
groupings,  but  in  general  being  about  300  ft.  apart. 

Outside  stairways  are  provided  in  pylons,  according 
to  fire-protection  standards,  and  the  windows  are  all 
wire  glass,  those  having  exposure  being  of  the  Under¬ 
writers’  type.  Architecturally,  the  buildings  are  fairly 
simple,  but  the  general  effect  is  remarkably  fine.  The 
tremendous  emphasis  of  so  great  a  pile  as  either  of 
the  warehou.ses  cannot  be  escaped  in  any  part  of  the 
site.  This  effect  can  only  be  partly  implied  by  the 


photographs  of  them  w'hich  are  reproduced  herewith. 

The  three  main  piers  are  identical  in  design  and 
size,  except  for  the  slight  variation  in  length.  They 
are  150  ft.  wide  and  from  1294  to  1325  ft.  in  length, 
and  carry  over  practically  all  of  their  area  a  double¬ 
deck  shed,  with  first-floor  tracks  and  roadway  con¬ 
necting  with  the  main  level  of  the  yard,  and  the  second 
floor  connecting  by  simple  plate-girder  .steel  bridges 
to  the  third  floor  of  building  A,  where  they  enter  in 
front  of  the  elevator  banks.  Slips  250  ft.  wide  are 
dredged  to  35  ft.  now,  and  in  one  ca.se  to  38  ft.,  but 
the  .substructure  will  permit  the  40-ft.  New  York  harbor 
standard. 

The  substructure  follows  the  design  of  similar  piers 
in  the  New  York  di.strict;  that  i.s,  untreated  wood 
piles  carrying,  above  the  water  line,  timber  caps  and  a 
reinforced-concrete  slab  deck,  with  pile  clusters  capped 
at  mid-tide  for  the  pedestals  under  the  columns.  A 
departure  from  local  practice  was  the  design  and  con¬ 
struction  of  the  concrete  deck  as  a  continuous  slab 
instead  of  in  sections  stopping  over  pile  bents.  The 


Part  Longituoiinal  Section 
(Looking  East) 


Cros»  Section  through 
Freight  Court- 

DETAILS  OF  PARTS  OF  WAREHOUSE  B 


early  practice  had  been  adopted  because  of  fear  of 
unequal  settlement  of  the  bents  and  consequent  sever¬ 
ance  of  continuity,  but  the  pre.sent  designers  were 
willing  to  assume  this  continuity,  with  a  consequent 
saving  in  steel. 

Structural  design  of  the  pier  superstructure  was 
made  at  a  time  when  there  was  the  greatest  demand 
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for  .saving  in  stool,  parlioiilarly  in  plates,  whioh  wore 
noodod  for  ships.  The  rosultiiiK  desijfii,  therefore,  does 
not  follow  ourront  praotioe,  nor  is  it  advanced  hy  its 
authors  as  the  host  possible  under  normal  conditions. 
Its  main  difToronce  is  in  the  u.se  of  loiiKitudinal  concrete 
strintrors  and  wood  roof  purlins,  as  a  part  of  a  struc¬ 
tural  stool  frame,  the  unusual  arraiiKemont  of  the 
niiddlo-hay  oross  framo.s,  and  the  use  of  a  si«le-hay  truss 
instead  of  a  jrirdor.  All  of  these  details  saved  .stool, 
especially  plate  stool,  the  claim  heinjt  that  in  each  pier 
the  saving  in  plates  over  normal  design  was  enouRh  to 
build  otie  ship. 

Kach  shod  is  in  throe  continuous  bays  for  the  full 
lontrth  of  the  pier.  The  second  lloor,  a  concrete  slab, 
is  supported  in  the  outer  bays  in  trusses  with  longi¬ 
tudinal  girders  of  reinforced  concrete  supported  on 
brackets  on  the  steelwork  and  in  the  middle  bay  or 
a  cantilevered  frame,  of  which  the  .supportinvr  members 
are  trusses  and  the  suspmided  members  a  Rethlehem 
2(»-in.  Kinlvr  20  ft.  8  in.  Ioiik.  The  roof,  with  a  center 
bay  monitor,  is  a  li^ht  .steel  truss  carrying  wood 
purlins  and  sheathiiiK  with  Uir  roofing.  Outside  col- 


The  pavements  in  the  ba.se  are  »»f  three  tvp. 
pending  on  traffic  conditions  and  consideratM.ii  ..f 
laying.  Granite  blocks  are  laid  on  First  Ave.  ai.ii 
the  .streets  south  and  east  of  the  warehouses  and  (,ii 
the  ramps  Ijetween  First  Ave.  and  the  bulkl,.  d 
Ttitulithic  pavement  is  to  be  laid  in  the  area  bet\M,:i 
building  A  and  the  bulkhead,  and  a.sphalt  block  will  hr 
u.sed  on  the  first  deck  of  the  piers,  on  the  bridj/t  u, 
the  warehou.se  A,  and  over  First  Ave.,  and  on  ti.,. 
loading  platforms  and  main  traffic  aisles  in  the  w.u, 
hou.ses.  Goncrete  fhairs  in  buildings  and  on  the  secr.i.d 
floor  of  the  piers  have  a  1-in.  granolithic  surfa. . 
ljuantities  are  47,000  scpyd.  of  granite  blwk, 
sq.yd.  of  bitulithic,  ana  104,000  sq.yd.  of  asphalt  bliM  k. 

Granite  blocks  are  laid  under  .standard  New  York 
specifications,  on  a  2-in.  sand  bed  over  a  concrete  ba'-c. 
Kach  block  is  about  51  in.  deep,  except  in  track  area>. 
where  it  is  4  in.  deep  and  is  laid  on  a  1-in.  .sand 
cushion.  As  the  tracks  are  laid  with  a  T-rail  instead 
of  the  usual  girder  rail,  the  blocks  adjoining  the  rail 
have  a  flanged  groove  cut  2*  in.  deep.  Expansion  joiiils 
are  placed  transversely  over  the  pavement  every  50  ft. 
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umns  rise  above  the  roof  and  carry  the  longitudinal 
beams  from  which  freight-handling  hoists  are  hung, 
according  to  liK-al  practice.  All  openings  in  both  decks 
have  metal  doors  which  slide  back  under  the  ceiling. 

Loadings  of  500  lb.  per  square  f(K)t  on  the  first  deck 
and  .100  lb.  on  the  second  were  provided  for. 

Between  the  piers  extends  a  bulkhead  which  consists 
of  a  concrete  wall  resting  on  a  pile  and  timlier  plat¬ 
form,  and  retaining  about  10  ft.  of  fill  some  25  ft. 
out  from  a  row  of  sheet  piling. 

Full  provision  has  been  made  for  the  lighting,  heat¬ 
ing,  drainage  and  water-supply  of  the  entire  base,  an 
engineering  operation  of  considerable  magnitude  but  of 
no  particular  complication.  VV'arehouses  and  piers  are 
all  provided  with  .sprinklers  and  high-pressure  service 
lines,  as  well  as  connections  to  the  pumps  in  the  boiler 
hou.se.  Light  and  pow’er  are  purchased  from  the  local 
service  company,  but  all  heating  servdce  comes  from  the 
central  boiler  house.  The  administration  building  is 
a  reinforctnl-concrete  structure  of  the  office  type  con- 
nei'ted  by  a  bridge  to  warehouse  A. 


and  over  the  edges  of  the  tunnels  between  buildings. 
The  base  in  all  cases  is  a  1 :  .1 :  5  gravel  concrete  fi  in. 
thick  without  expansion  joints.  The  blocks  are  grouted 
with  a  1:1  grout. 

Bitulithic  is  the  standard  pavement  made  by  the 
Warren  Bros.  Co.,  and  has  an  8-in.  concrete  base. 
Asphalt-block  pavement  on  the  piers  is  made  up  of 
X  12  X  2-in.  block  made  by  the  Hastings  Pavement  (’<>. 
This  pavement  is  laid  on  a  ba.se  prepared  of  moist  1 : 1 
grout  2  in.  thick  and  struck  to  a  plane  surface. 

As  an  indication  of  the  tremendous  size  of  the  whole 
project,  a  few  of  the  total  figures  are  given  in  the 
accompanying  table.  (See  page  322.) 

As  stated  at  the  beginning  of  this  article,  the  funda¬ 
mental  design  of  the  terminal  was  made  to  insure 
the  even  flow  of  freight  to  the  outgoing  ships.  To  this 
end  the  w’arehouses  are  in  effect  reservoirs  for  the 
storage  of  such  freight  as  cannot  be  transferred  imme¬ 
diately  to  the  ship.  A  direct  and  readily  usable 
connection  between  the  warehou.ses  and  the  piers  had 
therefore  to  be  provided,  at  the  same  time  permitting 
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an  alternative  loading  or  unloadinpr  of  freiKht  direct 
to  the  piers  or  its  temporary  storage  in  the  warehouses 
whence  it  is  to  be  rehandled.  Two  definite  traffic  levels 
are  provided,  the  lower  beiiiK  the  level  of  the  first  deck 
of  the  main  piers,  the  open  area  between  buildintiT  A 
and  the  water,  the  lowest  or  dock  story  of  building  A 
and  the  tunnel  connectinj;  buildings  A  and  H  and  the, 
basement  of  buildintr  B.  At  an  elevation  two  stories 
above  it  is  the  second  deck  of  the  pier,  the  bridges 
from  the  piers  to  building  A,  the  third  stories  of  the 
warehouses,  and  the  bridges  between  them.  At  an  inter¬ 
mediate  level  is  First  Ave.  lietween  buildings  A  and 
H,  which  is  connected  by  ramps  to  the  bulkhead  areas. 

Entering  freight,  therefore,  will  come  either  via 
railroad  or  on  truck.  Railroad  cars  can  be  brought 
either  over  the  car  floats  to  the  Long  Island  yard,  from 
the  Bush  Terminal  at  the  north,  or  from  the  yards  of 
the  Long  Island  R.R.  at  the  east,  which  yards  can 
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Ik*  reacht'd  via  any  of  the  ear  floats  to  Loii^  Island 
or  the  Hell  Gate  bridge  from  the  mainland  some  miles 
north.  Railroad  cars  stored  in  the  various  storage 
yards  can  he  switched  onto  the  tracks  adjoiniiiK  the 
east  side  of  huildinK  H.  in  the  court  of  builditiK  H. 
alontr  the  center  of  First  Ave.,  alonjr  the  east  front 
of  huildint'  A,  or  directly  onto  the  first  deck  of  the 
piers.  Trucks  will  all  enter  the  site  from  the  main 
entrance  at  the  northwe.st  corner.  They  can  he  drawn 
up  aloiiK  all  sides  of  l>uildin>?  R,  or  on  the  east  side  of 
huildiiiK  A,  or  they  can  run  down  the  ramps  to  the 
pier  level  and  either  approach  the  west  side  of  huildinx 
A  at  its  dock  floor  level  there  or  he  run  directly  onto 
the  first  deck  level  of  the  piers  them.selves. 

'I'he  loading:  and  unloading  platforms  of  the  terminal 
will  accommodate  a  total  of  121>  cars,  and  on  the  hulk- 
head  space  west  of  huildin>r  A,  in  addition  to  the 
loadiiiK  and  switehinjr  tracks,  two  storage  tracks  are 
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provided,  accommodating  26  car.s  in  storage,  which  can 
he  unloaded  hy  derricks  onto  the  bulkhead  space  if 
nece.ssary.  Each  pier  is  provided  with  two  tracks,  1200 
ft.  long;  allowing  60',  empty  for  traffic  requirements, 
the.se  will  accommodate  28  cars  each,  or  a  total  of  84 
cars  on  the  three  piers.  The  completed  yards  will 
include  about  17  miles  of  track  ami  172  switches,  and 
will  provide  storage  for  a  total  of  1200  cars. 

The  standards  followed  in  the  track  work  are  those 
of  the  United  States  Army  and  the  Director  General 
of  Military  Railways.  Eighty-pound  steel  rail  of  the 
A.  R.  A.  .siH’tion  is  laid  on  all  curves  and  through  turn¬ 
outs  and  on  drill  tracks  and  leads  subject  to  much 
trallic.  The  balance  of  the  yard  will  be  laid  with  67i-lb. 
Russian  r.iil,  which  was  rolled  for  the  Russian  railways 
and  which,  after  the  Russian  revolution,  was  diverted 
for  use  in  this  country.  No  tie-plates  are  used,  but  all 
curves  are  double  spiked.  The  maximum  curve  is  200- 
fl.  radius  except  one  in.stance  at  the  First  Ave.  connec¬ 
tion,  where  a  curve  274-ft.  radius  is  uae<l.  Within 
paved  areas  granite  block  is  to  be  laid  between  and  out¬ 
side  of  the  rails,  and  ground  levers  are  to  be  u.sed  at 
the  switches.  The  ballast  is  cinders  6  in.  deep  under 
the  l>ottom  of  the  tie. 

The  truck-unloading  platforms  of  the  warehouses  will 
accommixlate  228  motor  trucks,  and  in  addition,  freight 
may  be  delivered  direct  to  the  piers  by  truck.  Further¬ 
more,  of  course,  lighters  may  be  unloaded  along  the 
60-ft.  pier. 

In  the  expected  operation  of  the  terminal,  the  two 
general  traffic  levels  will  lie  the  main  arteries  of  traffic 
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and  the  other  floors  will  be  u.sed  entirely  for  .storage.  All 
material  will  be  moved  from  truck  or  railroad  platform 
to  elevators  by  industrial  trucks  and  trailers,  from  the 
elevators  to  the  required  storage  floor,  there  to  he 
placed  by  tractors  and  trailers.  In  rehandling,  all  male 
rial  will  be  taken  from  its  storage  location  by  elevators 
to  one  of  the  two  traffic  levels,  and  thence  carried  to 
the  pier  for  unloading.  Special  provision  in  the  court 
of  building  B  is  made  for  the  handling  of  packages 
from  the  freight  cars  or  trucks  to  the  staggered 
balconies  shown  on  the  drawing.  Onto  the.se  balconies 
may  be  run  the  small  trailers,  and  the  materials  dropped 
onto  them  from  the  traveling  cranes.  No  provision 
for  outside  handling  of  freight  to  different  floors  is 
made  on  building  A,  except  that  the  tracks  west  of  the 
building  are  so  close  as  to  permit  unloading  of  cars  on 
them  by  whip  hoists  which  can  be  put  on  the  roof  of 
building  A. 

A  total  of  90  freight  elevators  is  to  be  provided  in 
the  various  buildings  and  piers.  Building  A  has  three 
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groups  of  ten  each  and  building  B  six  groups  of  seven 
each  There  are,  besides,  one  passenger  elevator  in 
building  A  and  two  in  B,  with  provision  for  four  in 
each. 

As  shown  in  the  drawing,  the  elevators  are  arranged 
in  three  groups,  at  the  ends  and  middle  of  each  of  the 
buildings.  These  elevators  are  of  10,000-lb.  capacity 
traveling  150  ft.  per  minute,  and  have  9  x  17-ft.  clear 
floor  space.  They  are  so  designed  as  to  accommodate 
four  trailer  trucks  at  one  time.  They  are  to  be  open 
at  both  ends  to  permit  of  through  circulation  and  so 
as  to  prevent  interference  and  congestion  of  traffic. 
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Tht‘  t  levators  arc  of  the  special  central-control  type 
which  '’.is  licen  used  in  several  of  the  Army  bases;  that 
js  ihi  V  are  provided  with  an  auxiliary  mechanism 
wiiiili  automatically  levels  the  car  floor  at  the  level 
(,f  tie  warei'ousa  floor.  A  special  dispatch  central 
hnaied  in  each  huildin}'  will  have  full  control  of  all  of 
the  lars  in  the  huildintr. 

On  each  of  the  three  covered  piers  there  are  six 
elevators  with  a  provision  for  six  additional,  to  be 
installed  at  some  future  time.  In  addition,  provision 
is  made  for  spiral  chutes  from  the  .second  to  the  first 

dec  k. 

Ill  general,  alt  traffic  movements  in  the  buildinKS  and 
piers  will  he  made  by  trailer  trucks  drawn  by  electric 
traitors.  The  averaRe  load  of  each  trailer  will  be 
ahiiiil  loOO  11).,  and  they  will  be  drawn  in  trains  of 
from  four  to  eijjht  trailers  in  a  train.  At  each  floor, 
when  receiving  and  dischartfint?  are  in  pro^re.ss,  there 
slioidd  he  a  continuous  movement  of  loaded  trucks  in 
(uic  direction  and  empty  trucks  in  the  other,  between 
the  point  of  loading  or  unloading  and  the  elevators. 
The  trucks  will  than  be  placed  on  the  elevators  and 
make  continuous  trips  from  point  of  loading  to  point 
of  unloading  and  return — as,  for  example,  for  a  stor¬ 
age  space  on  an  upper  floor  to  the  pier — but  the  tractor 
will  move  Kenerally  from  point  to  point  on  its  own  floor. 
This  results  in  three  main  circuits  of  travel  for  each 
yroup  of  elevators,  proceediuK  simultaneously:  (1) 
Between  unloading  platforms  and  elevators  on  the  first 
floor;  (2)  between  elevators  and  piers  on  the  third 
floor;  (.T)  between  storage  spaces  on  the  upper  floors 
and  the  elevators. 

Normal  Opkration  ok  Rask 

Normal  operation  of  the  base  at  a  freight-handling 
unit  is  intended  to  l)e  as  follows:  Incoming  freight 
will  he  loaded  on  trailers  and  drawn  by  trucks  to  the 
elevator  on  the  first  floor.  The  door  will  then  be 
closed  and  the  car  dispatched  to  the  upper  floor  on 
which  the  goods  are  to  be  stored.  When  it  reaches 
that  floor  the  doors  will  be  opened  automatically,  the 
trailers  will  be  moved  off  by  a  tractor  on  that  floor 
and  replaced  with  empties.  The  doors  will  then  be 
closed  by  the  pressing  of  a  button  and  the  car  returned 
to  the  first  floor  by  the  pressing  of  the  dispatch  button. 
Outgoing  freight  will  be  handled  in  similar  fa.shion, 
the  elevator  with  empty  trucks  being  di.spatched  from 
the  third  floor  to  the  loading  floor,  and  the  loaded 
elevator  returning  to  the  third  floor.  Special  devices, 
of  course,  are  provided  whereby  the  elevators  may  be 
manually  controlled,  at  which  time  the  central  dispatch 
system  is  thrown  out  of  gear. 

It  is  difficult  to  give  full  credit  to  all  who  are  respon¬ 
sible  for  the  rapid  and  effective  construction  of  this 
mammoth  project.  The  credit  for  initiative  for  its 
IfKation  and  design  should  probably  be  given  to  Irving 
T.  Hush,  of  the  Bush  Terminal  Co.,  who  early  in  1917 
began  to  study  the  problem  of  a  big  terminal  in  New 
York  harbor.  Its  design  was  made  by  Cass  Gilbert, 
New  York  architect,  under  the  direction  of  Maj.  Gen. 
li.  W.  Goethals,  U.  S.  A.,  director  of  storage  and  traffic 
of  the  Army.  The  construction  was  carried  out  under 
the  direction  of  the  Construction  Division  of  the  Army, 
firig.  Gen.  R.  C.  Marshall,  Jr.,  chief  of  the  division. 


The  Turner  Construction  Co.  of  Nv*w  York  City  is  gen¬ 
eral  contractor.  In  an  organization  chart  prepared  by 
the  general  contractor  there  are  listed  separate  sub¬ 
contractors  and  fully  a  hundred  responsible  engineers 
and  contractors’  superintendents.  In  charge  of  the 
work  for  the  Army  as  constructing  (piartermaster  is 
Lieut.  Col.  II.  S.  Crocker,  Quartermaster  Corps,  who 
before  entering  the  service  was  a  well  known  engineer 
of  Denver,  Colo.  A.  C.  Tozzer  is  executive  manager  at 
the  Army  Ba.se  for  the  Turner  Construction  Company. 

Canal  Seepage  Losses  Are  Affected 
by  Temperature 

Records  Kept  on  Western  Irrigation  Project 
Show  Increase  of  Los.ses  with 
Warmer  Water 

By  Lynn  Crandall 

rtili'f  IlydroBi-aphor  Twin  Kiilla  Nortli  Stile  Ij.nil  A  V'alor  C‘n 
JiToiiie,  lil.'tlii) 

The  effect  of  temperature  on  canal  losses  has  not 
always  been  fully  appreciated  in  .studies  made  in  the 
past,  but  it  is  a  fact  that  the  variation  in  temperature 
during  the  irrigation  season  may  readily  cause  a  SO'e. 
variation  in  the  rate  of  seepage  losses.  The  results  of 
seepage  investigations  made  early  and  late  in  the  season 
must  be  considered. in  connection  with  water  tempera¬ 
tures  if  information  is  desired  regarding  the  loss  at  tb'- 
time  of  maximum  demand.  In  connection  with  detaiii  ^ 
hydrometric  investigations  carried  on  for  the  past  two 
years  on  the  project  of  the  Twin  Falls  North  Side  Land 
&  Water  Co.  in  southern  Idaho,  a  fairly  definite  relation 
has  been  worked  out  between  water  temperatures  and 
rate  of  loss;  it  is  shown  in  the  accompanying  diagrams. 

b'ig.  1  shows  the  average  monthly  rate  of  loss  over  the 
entire  canal  system,  comprising  some  ‘2600  acres  of  wa¬ 
ter  surface.  The  results  are  ba.sed  on  daily  records  of 
use  and  supply,  computed  .separately  for  each  of  the 
several  hundred  laterals  on  the  project.  The  decrea.sed 
rate  of  lo.s8  during  1917  compared  with  1916  was  prob¬ 
ably  due  to  the  unusually  silty  character  of  the  water 
during  1917.  During  August,  1917,  when  the  demand 
was  supplied  almost  entirely  from  storage,  the  water 
w.'is  quite  clear  and  the  rate  of  loss  was  the  same  as  in 
1916. 

The  losses  are  expressed  in  terms  of  depth  lost  per 
day  over  the  water  surface  area,  instead  of  the  wetted 
perimeter,  as  commonly  used.  The  water  surface  area 
is  the  easiest  to  determine,  and  probably  the  loss  varies 
more  nearly  in  proportion  to  it  than  to  the  wetted  perim¬ 
eter,  as  for  conditions  in  ordinary  canals  the  loss  is 
mostly  due  to  the  action  of  gravity.  For  ordinary  con¬ 
ditions  on  the  North  Side  project  the  canal  widths  are 
about  5%  less  than  the  wetted  perimeters,  so  the  lossc;; 
shown  on  Fig.  1  would  be  about  5^/o  less  if  expressed  in 
terms  of  the  wetted  perimeter. 

Two  storage  reservoirs,  Wilson  I.iake  and  Jerome 
Reservoir,  are  located  on  the  tract.  Wilson  Lake,  when 
full,  covers  an  area  of  1400  acres,  with  a  storage 
18,000  acre-feet.  Jerome  Reservoir,  if  filled,  would  cpver 
5800  acres,  with  a  storage  of  60,000  acre-feet.  On  ac¬ 
count  of  the  excellent  underground  drainage,  it  has  been 
impossible  to  build  up  the  ground-water  table  under¬ 
neath  these  reservoirs,  and  the  present  loss  is  nearly  as 
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Kreat  as  in  ordinary  canals  in 
the  same  kind  of  material. 

This  has  rendered  the  reser¬ 
voirs  practically  worthless  for 
storajfe  purposes.  Wilson  Lake 
is  tfenerally  filled  at  the  bejfin- 
ning  of  the  irrigation  season 
and  used  as  a  regulating 
basin  for  several  months,  but 
with  the  approach  of  the  peak 
of  the  irrigation  demand  the 
large  losses  make  it  necessary 
to  draw  all  water  out  of  the 
re.servoir  and  use  it  as  a 
canal  channel.  No  attempt  is 
now  made  to  fill  Jerome  Res¬ 
ervoir,  but  it  has  to  be  main¬ 
tained  at  an  elevation  cov¬ 
ering  400  acres,  in  order  to 
furnish  water  to  canals  below. 

Kig.  2  shows  the  losses  for 
dilTerent  water  temperatures 
at  various  stages  of  Wilson 
Lake  and  at  the  height  at 
which  Jerome  Reservoir  ir. 
maintained.  For  the  .same 
depth  of  water  the  loss  is  somewhat  less  in  Wilson  Lake 
than  in  Jerome  Re.ser\’oir,  and  the  losses  in  the  former 
increase  rapidly  with  increasing  depths.  This  is  prob¬ 
ably  due  to  the  fact  that  the  bottom  of  Wilson  Lake  is 
largely  composed  of  lava  rock,  which  is  more  imper¬ 
vious  to  the  passage  of  water  than  the  deep,  fine,  sandy 
loam  soil  in  the  bottom  of  Jerome  Reservoir  and  at  the 
high  elevations  in  Wilson  Lake. 

An  interesting  comparison  between  the  seepage  losses 
on  the  tract  and  the  results  obtained  from  ground-water 
flow  formulas  is  given  in  the  accompanying  table: 

TAHUi  SHOWING  lIATi:  OF  U)SS  AT  VARIOUS  TEMPKIUTU1U<:8 
COMl’ARKD  WITH  lUTK  OK  I.OSS  AT  4S  DEGIWKS 

fahuf:nhkit 

Kntin  of  Ianui  to  Lmw  nt 


45” 

WatiT  Temperatures  50"  60"  70” 

lUiren  (orniuln  for  (troiind-wBfer  flow  .  I0*J%  178%  146% 

S'lilieler  fornitila  (or  Kroiinil-wnler  flow  .  107  175  14) 

Lnw  ill  North  Siile  ('miihI  Hyeteni,  not  including 

n-wrvoini;  avernge,  lOIO-D  .  108  175  141 

l.oiw  ill  .lerotiie  riwervoir;  maximum  (l<>|>th.  17  ft.  12)  17)  718 

Liiw  ill  W  ilaoti  l.nke;  depth,  lOft .  114  1)2  165 

iAiaa  ill  W  liaoii  I.ake;  depth,  15  ft  .  il8  i48  182 

I..MI  ill  W  ilaon  Uke:  depth,  20  ft  .  122  158  192 

i.oi«i  ill  W  iiaon  Lake;  depth,  25  ft .  126  166  200 


It  w'ill  lie  noted  that  the  actual  canal  seepage  losses 
agree  ver>'  closely  with  the  results  from  the  Hazen  and 
Schlicter  formulas  for  ground-water  movement,  but 
that  the  losses  in  the  reservoirs  show  a  greater  propor¬ 
tional  effect  of  temperature  with  increasing  depths  of 
water. 


British  Shipbuilding  Below  Production  of  1913 
Ship  production  in  Great  Britain  during  1918  (in  the 
year  which  ended  Oct,  31)  reached  1,600,000  tons,  ac¬ 
cording  to  a  statement  of  the  Parliamentary  Secretary 
of  the  Ministry  of  Shipping  in  the  House  of  Commons 
Nov.  14.  This  is  below  the  output  reached  in  1918,  the 
kingdom’s  greatest  shipbuilding  year,  when  the  produc¬ 
tion  was  1,900,000  tons.  The  tonnages  for  four  years, 
1914-1917,  are  1,700,000,  660,000,  640,000  and  1,200,000. 


Cement  Joints  for  Water  Mains  Save 
Money  in  Portland,  Oregon 

ORTLAND  cement  for  making  joints  in  cast-iron 
pipe  is  used  by  the  Bureau  of  Water-Works  of  Port¬ 
land,  Ore.,  for  all  sizes  from  6-in.  to  30-in.,  except  in 
some  particular  cases  where  it  has  been  necessar>'  to  put 
the  main  in  service  without  leaving  sufficient  time  for 
the  cement  to  set. 

This  practice  was  begun  about  three  years  ago,  after 
a  series  of  experiments,  and  gave  such  excellent  results 
that  it  has  been  continued.  During  the  past  two  years 
nine  mile.s  of  cast-iron  main  have  been  laid,  using  19,- 
266  lb.  of  lead  and  27,790  lb.  of  cement.  A  pound  of 
cement  will  go  as  far  as  three  pounds  of  lead,  accord¬ 
ing  to  information  furnished  by  F.  M.  Randlett,  engi¬ 
neer  for  the  bureau.  With  cement  at  ic.  per  pound,  the 
material  for  these  joints  cost  $139.  The  same  work 
would  have  required  68,390  lb.  of  lead  at  8c.  per  pound, 
or  $5470,  therefore  a  saving  of  $5331  in  material 
is  shown. 

It  was  thought  at  first  that  the  labor  of  making  the 
joints  would  be  materially  less  for  cement  than  for  lead, 
but  as  the  cement  joints  have  to  be  kept  wet  for  .36  to 
48  hours  the  labor  cost  is  about  the  same.  In  making  the 
joints  a  small  amount  of  yam  or  oakum  is  first  driven, 
to  keep  the  cement  from  passing  into  the  pipe.  The 
cement  is  used  neat,  and  only  sufficient  water  is  added 
to  make  it  hold  together  while  it  is  being  forced  into 
place. 

Workmen  at  first  showed  considerable  antagonism  to 
this  method  of  making  joints,  possibly  because  they  be¬ 
lieved  their  services  might  be  reduced,  but  this  has  been 
overcome  and  the  men  have  become  skilled  in  making  the 
cement  joints. 

Laboratory  tests  made  at  the  University  of  Minne¬ 
sota  on  cement,  lead  and  metalium  joints  were  noted  in 
Engineering  News-Record  of  May  23,  1918,  p.  991. 


Comparison  of  Formulas  for 
Computing  Parabolic  Arcs 

Limit  of  Applicability  of  Common  Formula 
Defined — Exact  Formula  Simplified 

By  Robert  C.  Strachan 

civil  KnBmt‘<T.  New  York 

IN  COMPUTING  the  lengths  of  parabolic  arcs  cover-  is  equal  to  or  less  than  i:  that  is  unless  the  chc 
ing  any  crnsiderable  range  in  the  ratio  of  rise  to  between  the  focus  and  the  vertex.  The  degree 
span,  the  engineer  is  called  upon  to  reconcile  discrepan-  proximation  attained  in  different  regions  as  k 
ci(s  between  different  formulas,  and  to  determine  what  between  0  and  1  will  be  considered  after  deriving 
is  meant  by  a  “small”  ratio.  While  these  questions  may  end  fonnula  for  the  length  of  the  arc,  the  res 
be  academic  when  the  actual  dimensions  do  not  exceed  which  will  serve  as  a  basis  for  comparison, 
a  few  feet,  they  are  of  real  weight  in  connection  with 

long-span  suspension  bridges  and  transmi.ssion  lines.  [* .  . 

The  commonly-used  formula  for  the  arc  L  in  terms  B _ ^  ^ ^ 

of  the  chord  c  and  ratio  k  (rise  divided  by  chord)  is  ^  ^ 


verge  if  r/q  is  greater  than  unity.  Applying  this  cri¬ 
terion  to  the  second  term  of  the  binomial  in  (2),  recol< 
lecting  that  x  becomes  \  at  the  upper  limit,  we  find 


and  u.sually  a  cautionary  note  is  added,  stating  that  ^ 

this  is  true  only  for  “small”  values  of  k.  FIG.  2 

Inve.stigation  of  the  derivation  of  Formula  1  shows 

that  beyond  a  certain  limit,  both  this  formula  and  the  Referring  to  Fig.  2,  and  writing  the  symbol  <t  for  tin 

one  of  which  it  is  an  abbreviation  are  incorrect;  the  distance  from  vertex  to  focus. 

determination  of  this  limit  is  then  of  prime  importance.  •  ^  /</.'/\-  n  / \ 

Formula  1  is  derived  by  integrating  ^  -iax  .  ami  </.s  {  ^  )  (/.r 

fi  Heme 


.fter  expanding  by  the  binomial  theorem,  as  follows 


which  is  equivalent  to 


From  the  equation  of  the  curve,  /'  4a«i;  therefore 


After  these  substitutions  have  been  made  the  expres- 
.sion  for  the  length  of  the  arc  /fO.4  will  appear  in  the 
well-known  form 


Expanding  and  integrating,  representing  the  element 
of  arc  by  d.s,  we  obtain 


which  is  true  for  any  value  of  k. 

Formula  4  may  be  made  more  conci.se  by  introducing 
the  hyperbolic  functions. 

If  we  denote  the  tangential  angle  at  A  or  li  by  a  and 
its  antigudermannian  by  u,  then 

tan  a  =  4k  =  sinh  r  I  1  -f  16A'’  =  cosh  u 
log,  {4k  [">k^)  —  u 

and  the  expression  for  tl . c  will  therefore  be 


Substituting  for  I  its  value  c  2  and  for  m/c  the  symbol 
k,  we  have,  finally,  in  notation  coinciding  with  that 
used  in  (1) 


The  expansion  from  which  results  Formula  3  is  a  ^  ~  104;  1  smh  2u)  (5) 

legitimate  method  by  which  to  transform  an  expression  .  ,  ^ 

of  the  form  ^  comparison  between  the  values  of  L/c  obtained 

from  the  three  formulas  will  indicate  the  percentage  of 
M  )  error  involved  in  the  use  of  (1)  or  (3),  and  the  process 

^  of  obtaining  the  results  will  show  the  greater  conciie- 

into  a  series;  but  the  series  thus  obtained  fails  to  con-  ness  of  (6). 


1 

*  a) 

•  log.  (  \ 

«)l 

I 
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Fxample  /.  Let  k  =  0.2;  then, 
I'tj  Forrtula  (5) 

4k  - 
from  table, 


O.S  sinh  M,  and. 


from  table. 


liy  Formula  (1) 
1  t  %k^ 
i\.4k* 
36.r)7A-“ 
2X4.44A" 
260«).r>r>A-“’ 
Kxample  2.  Let  k 
By  Foimula  (5) 
4A- 

from  table, 
from  table. 


0.73267 
i.4<;r>:t4  - 


u 

2u 

sinh  2« 


3.r)14:tr)  Uik  l. 09823 
or  (3) 

1.1(H>67 

.01024  1.09<^3 

.(K>2:{4  1.09877 

.(MM(73  1.09804 

!  .(KH»26  1.09830 

0.1 ;  then, 

0.4  =  sinh  u,  and, 
0.3iMK>4  u 


3  terms 

4  terms 
r»  terms 
6  terms 


0.78(K)8 

0.86163 


2u 

sinh  2m 


By  Formula  (1) 
1  •  SA" 
6.4A‘ 
36.57^* 
L'xamyle  3.  Let  A* 
By  Formula  (5) 
4A-  = 
from  table, 

from  table. 


L 

1.<M171  16A-  1.02607  =  7 

or  (3) 

1.02667 

—  .(KHK>4  1.02tK)3  3  terms 
=  -I  .(KMK>4  1.02607  4  terms 
—  0.01 ;  then, 

0.04  =  sinh  m,  and, 

0.039988  =  M 
0.079976  =  2m 
O.tWtKKiT)  =  .sinh  2m 

L 

0.160041  -e  16fc  =  1.00026  =  7 


By  Formula  (1)  or  (3) 


1  SA'*  =  1.00027  2  terms 

6.4A-‘  =  -  .(HHXH) .  .  . 

It  appears  from  the.se  examples  that  for  values  of  k 
near  0.01  Formula  1  ma.v  be  depended  upon  to  the 
fourth  decimal  place,  and  farther  as  k  grows  smaller. 
For  values  of  k  near  0.1  Formula  1  is  accurate  only  to 
the  third  decimal  place;  and  not  le.ss  than  four  terms 
of  the  series  of  Formula  3  must  be  computed  to  insure 
accuracy  in  the  fourth  place.  For  values  of  k  consider¬ 
ably  above  0.1  Formula  1  is  a  comparatively  rough  ap¬ 
proximation,  and  Formula  3  is  cumbersome  because  of 
the  large  number  of  terms  which  must  be  computed  to 
insure  accuracy  even  in  the  third  decimal  place.  For¬ 
mula  3  is  of  course  useless  for  all  values  of  k  above  or 
slightly  below  0.25. 

Formula  1  may  then  be  said  to  be  sufficiently  accu¬ 
rate  for  practical  purposes  for  most  cases  in  which  k 
is  0.01  or  le.ss.  Formula  5  is  preferable  whenever  k  is 
greater  than  0.01,  if  hyperbolic  tables  of  suitable  range 
are  available.  If  not.  F'ormula  4,  which  is  merely  an¬ 
other  form  of  (5)  though  more  time-consuming  in  its 
application,  may  be  sub.stituted. 


i^rge  Increase  in  Motor-Truck  Traffic 
Motor  trucks  in  New  York  State  during  the  past 
year  increa.sed  from  55,402  to  75,268  or  36  per  cent., 
according  to  Secretary  of  State  Hugo.  A  similar  in- 
crea.se  in  1919  would  add  over  27,000  trucks.  Reports 
state  that  this  w’ill  be  considerably  exceeded.  Of  the 
total  number  of  trucks  mentioned  above  about  32,000 
are  registered  from  New  York  City,  an  increase  for 
the  year  of  7000. 
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Mammoth  Derricks  Build  Concn  to 
Outlet  for  Lockin^on  Dam 

Gravel  from  Excavation  Washed  and  Screened  for 
Concrete  —  All  Operations  Mechanical 
from  Pit  to  Forms 

TWO  electrically-operated  guy  derricks  of  uhumi:,! 

size  are  concreting  the  38,000-cu.yd.  outlet  and  *piii! 
way  .structure  for  the  Lockington  Dam  of  the  .Mu, mi 
flood-control  works.  With  120-ft.  ma.sts  and  Kt.Vft 
booms  these  derricks  cover  the  full  140-ft.  width  of  the 
structure  and  reach  its  full  height  of  82  ft,  handlinv' 
both  concrete  and  forms.  Concrete  is  brought  hv  rail 
to  the  derricks  from  a  gravel-washing  and  concrete- 


mixing  plant  of  the  standard  type  adopted  by  the  flood- 
control  engineers  and  de.scribed  in  Knyineering  News- 
Record  of  Oct.  10,  1918,  p.  680. 

Lockington  Dam  is  an  earth  structure  about  7000 
ft.  long,  440  ft.  thick  at  the  ba.se  and  74  ft.  high.  The 
concrete  spillway  and  outlet  structures,  extending 
through  the  embankment,  consists  of  two  side  walls 
about  500  ft.  long  parallel  at  the  center  and  flaring  out 
at  the  ends,  as  indicated  by  the  dash  lines  on  the  plant 
layout  map.  The  walls  are  82  ft.  high  and  are  140  ft. 
apart,  out  to  out.  Between  the  walls  is  a  floor  of  concrete, 
and  at  the  center  is  a  cross  wall  having  two  9  x  9-ft. 
2-in.  openings  through  which  the  river  waters  will  nor¬ 
mally  find  outlet  The  space  above  the  cross  wall  and 
between  the  side  walls,  which  are  82  ft.  high,  forms  the 


DERRICKS  TOWBRINQ  ABOVE  WALLS  REACH  ALL  PARTS  OF  LOCKIXOTON  DAM  OUTLET  STRUCTURE 

r  for  extraordinary  floods.  In  the  plan  of  con-  Gravel  cars  dump  into  a  ground-level  hopper,  where 
n  the  cross  wall  will  be  built  last,  so  as  to  afford  a  prrizzly  separates  out  the  lar^e  stones,  and  whence  the 
channel  for  the  stream  during  the  construction  fine  material  feeds  onto  an  inclined  belt  conveyor  lead- 

dam  embankment.  ing  to  the  screens  and  washer.  The  screens  separate 

e  the  concrete  spillway  and  outlet  are  being  the  washed  gravel  into  coarse  and  fine  gravel  and  into 
remarkably  level  bedrock  occurs  only  a  few  feet  sand,  and  discharge  each  size  into  a  compartment  of 
he  stream  bed.  Excavation  of  only  a  foot  or  an  elevated  bin  over  the  mixer.  Close  to  and  in  line 
the  surface  is  necessary  to  reach  solid  rock  on  with  the  bin  is  the  cement  house,  to  which  a  service 
the  concrete  can  be  laid.  Above  the  rock  is  track  connecting  with  the  We.stem  Ohio  Electric  Ry. 
;overed  with  earth.  Very  little  water  is  carried  delivers  the  cemenf  cars.  Structurally  the  cement  house 
overburden.  The  gravel,  moreover,  is  entirely  and  bins  are  duplicates  of  those  described  in  Engineer- 
!,  after  screening  and  washing,  for  use  in  con-  ing  News-Record  of  Oct.  10,  1918,  p.  680,  and  the  me¬ 
nd  as  the  channel  for  the  concrete  structure  is  chanical  equipment  is  the  same. 

ed,  the  earth  is  piled  to  one  side  and  the  gravel  The  water  for  washing  the  gravel  is  supplied  by  seep- 
d  at  the  other  side  for  future  use.  A  dragline  age  into  the  cut.  The  water  which  seeps  from  the  north 

or  is  excavating  the  channel.  end  is  collected  into  a  sump  and  thence  is  pumped  to 

plant  layout  for  the  spillway  construction  is  the  screens.  If  this  supply  pulls  short,  water  from 
3y  the  map  and  by  the  view  looking  south.  Be-  seepage  from  the  south  end  is  pumped  to  the  sump. 

at  the  north  end,  the  large  dragline  worked  All  surplus  ground  water  and  waste  water  from  the 
excavating  the  channel,  depositing  the  earth  washers  are  discharged  to  Ivoraine  Creek,  running 
west  bank  and  piling  the  gravel  on  the  roughly  parallel  to  the  cut  and  we.st  of  it.  Water  for 
ink.  The  routine  of  handling  materials  and  mixing  is  taken  directly  from  the  line  to  the  gravel 
e  is  then  as  follows:  A  standard-gage  service  washers,  and  a  reserve  supply  is  stored  in  the  tank. 

,  as  shown  by  the  map,  runs  along  the  east  edge  Service  tracks  of  30-in,  gage  pa.ssing  under  the  mixer 
ut,  and  between  it  and  the  gravel  pile  and  along-  discharge  extend  along  the  bottom  of  the  cut  to  the 
e  gravel  hopper  of  the  washing  plant.  Gravel  derricks.  Three  two-car  trains  hauled  by  gasoline  loco- 
iported  in  4-cu.yd.  dump  cars  hauled  by  dinkeys,  motives  deliver  the  concrete.  The  cars  are  small  plat- 
;he  large  dragline  is  still  excavating  the  cut  it  form  cars,  each  carrying  a  l  }-cu.yd.  bottom-dump 
the  gravel  directly  into  the  cars,  but  when  the  bucket.  The  buckets  are  lifted  to  the  forms  by  the  der- 
ion  is  finished  the  cars  will  be  loaded  from  the  ricks.  The  derricks  also  handle  the  sectional  forms  and 
pile  by  means  of  the  small  dragline.  the  plum  stones  which  are  embedded  in  the  concrete. 
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Most  of  the  plums  are  stones  separated  from  the  gravel 
hy  the  hopper  grizzly.  These  s'.ones  are  hosed  clean, 
leaded  into  concrete  buckets  and,  like  the  concrete,  are 
taken  by  cars  to  the  derricks. 

The  subsidiary  plant,  such  as  the  lumber  yard,  the 
.shops  and  the  compressor  house  and  its  rail  connections, 
is  explained  by  the  map.  Except  the  dinkeys,  all  ma¬ 
chinery  is  operated  by  elwtricity. 

L(K‘kington  Dam  is  a  part  of  the  flood-control  works 
of  the  Miami  t'onservancy  District.  Arthur  E.  Morgan 
is  chief  engineer,  ('harles  H.  Raul  is  assistant  chief  in- 
gineer,  and  C.  H.  Locher,  coi..struction  manager.  Barton 
M.  Jones  is  division  engineer  in  charge  of  the  dam. 


Opportunities  for  Chicago  Engineers 
to  Work  Together 

Combined  Activities  in  Actual  Practice  Needed — 

Low  Wages,  Unemployment  and  Reconstruction 
Challenge  Attention 
By  C.  E.  Drayer 

Secretary  of  the  American  A»m>clatlon  of  EnKinccra,  Chicago 

T  THE  onset  of  the  world  conflict,  business  and  in¬ 
dustry  were  immediately  marshalled  by  the  United 
States  Chaml>er  of  Commerce  into  the  most  powerful 
voluntary  instrumentality  in  the  United  States  for  win¬ 
ning  the  war.  It  kept  these  forces  mobilized  for  the 
problems  of  peace,  by  the  great  conference  at  Atlantic 
City.  Are  our  engineers  big  enough  to  cea.se  weighing 
progress  in  the  balance  of  prejudice,  and  can  they  get 
together  and  do  collectively  the  works  of  peace  with 
something  of  the  brilliant  success  of  the  individual 
engineer  in  the  war? 

Organized  to  mobilize  engineers  of  Chicago  to  help 
win  the  war,  the  War  Committee  of  19  Chicago  tech¬ 
nical  societies  mu.st  now  either  disband  or  direct  its  ac¬ 
tivities  into  channels  where  they  will  be  useful  to  the 
constituent  .societies  in  times  of  peace.  In  discu.ssing 
the  possibilities  of  future  work,  the  suggestion  was 
made  that  the  War  Committee  offer  its  services  to  the 
engineering  societies’  employment  bureau,  for  the  es¬ 
tablishing  of  a  branch  in  Chicago. 

The  War  Committee  placed  directly,  in  the  six  months 
of  its  existence,  from  50  to  75  men.  During  the  .same 
period  the  Division  of  Engineering  of  the  United  States 
Employment  Service  placed  some  5000  engineers,  and  the 
Service  Clearing  House  of  the  American  Association  of 
Engineers  from  three  to  five  men  a  day.  Setting  up 
another  engineering  employment  agency  in  Chicago 
would  lead,  therefore,  not  to  integration  but  disintegra¬ 
tion  of  existing  agencies.  This  is  a  step  backward. 
The  principle  should  be  combined  engineering  organiza¬ 
tion  for  effective  service  to  the  entire  profession. 

All  engineering  societies  are  preaching  cooperation. 
Why  not  put  it  in  plain  English  and  get  busy  and  work 
together?  Only  when  organized  engineering  gives  em¬ 
ployment  service  in  a  more  effective  way  than  the  leech¬ 
ing  private  agencies  can  hope  to  compete  so  suc¬ 
cessfully  with  them  as  to  put  them  out  of  business.  Un¬ 
less  we  give  better  service,  they  will  continue  to  thrive, 
sucking  from  the  unfortunate  engineer  who  is  out  of 
employment  from  50  to  60%  of  the  first  month’s  salary. 
Unless  tho.se  in  charge  of  the  direction  of  engineering 
.societies  do  get  together  and  perform  employment  serv¬ 


ice,  e.specially  in  the  uncertain  times  at  hand, 
merit  the  censure  of  inefficiency.  The  need  i.s  Kn  even 
a  more  vigorous  and  comprehensive  perforniaiui  th.i> 
the  Division  of  Engineering  was  able  to  deliver 

The  argument  is  that  either  the  Service  C’it.irinp 
Hou.se  of  the  American  As.sociation  of  Engineers  honld 
be  un.selfishly  .supported  by  all,  or  all  engineers  ^i.onld 
get  unre.servedly  l)ehind  the  Division  of  Engine- ring 
of  the  United  States  Employment  Service,  anothiT  going 
organization.  Employment  must  be  cared  for  now,  and 
the  work  mu.st  be  well  done. 

I.^t  the  War  Committee  take  up  .some  of  the  nianv 
things  challenging  attention  of  engineers  rolled  ively. 
The  wages  of  engineers  in  Chicago  have  not  been  raised 
for  20  years.  Here  is  a  job  for  the  8000  engineers  in  (  hi- 
cago.  How  about  the  administration  of  the  $G(»,()0i),0()0 
bond  i.ssue  for  good  roads  in  Illinois?  Why  not  have  an 
engineer  experienced  in  politic.s-  at  the  constitutional 
convention  .soon  to  be  held  in  Illinois?  Where  are  we 
engineers  to  take  our  place  in  the  great  reconst rurt ion 
problems?  Another  .society  employment  service  in  Chi¬ 
cago  means  “carrying  coal  to  Newcastle,’’  in  view  of 
the  many  things  challenging  our  best  efforts. 

Another  pha.se  of  the  employment  situation  involves 
developing  work  where  none  exists.  In  other  words, 
why  should  not  the  engineer  be  the  chief  promoter, 
particularly  in  the  field  of  public  works?  If,  by  spend¬ 
ing  one  dollar  for  good  roads,  two  dollars  are  returned 
to  the  investing  public,  why  shouldn’t  the  engineer  be 
the  first  to  demonstrate  this  to  his  employer,  the  public? 
There  are  other  fields  for  equally  profitable  exploitation. 
It  i.s  almost  a  maxim  in  the  business  world  that,  where 
demand  does  not  exist,  it  may  be  created  by  advertising. 

Still  another  phase  of  the  employment  situation  con¬ 
cerns  the  study  of  .salaries  that  are  paid  and  that  should 
be  paid.  The  profession  i.s  being  invaded  right  now  by 
unioni.sm,  by  the  formation  of  a  draftsmen’s  union  as 
a  branch  of  the  American  Federation  of  Labor  (.see 
Engineering  News-Record  of  Jan.  23,  1919,  p.  201). 
Such  things  do  not  happen  without  good  cau.se.  It  is 
probable  that  hardly  any  engineers  now  in  union  rank.s 
receive  as  much  as  $2500  per  year,  with  an  average  of 
much  less.  In  other  words,  the  reason  seems  to  be  that 
our  engineering  societies  have  failed  to  face  fearlessly 
the  wage-problem  pha.se  of  the  profe.ssion,  with  the 
result  that  the  men  in  the  lower-paid  positions  are 
willing  to  try  another  agency. 

Here  is  an  indictment  of  our  failure  in  getting  to¬ 
gether.  How  long  will  the  rank  and  file  of  the  profe.s¬ 
sion  permit  these  conditions  to  exist? 


Pennsylvania  I..abor  Turnover  100  Per  Cent.  Y’early 
_n  a  10-day  period  recently  4477  employees  left  the 
divisional  forces  of  the  eastern  lines  of  the  Penn.syl- 
vania  R.R.  and  5122  new  ones  were  hired,  stated  a  bul¬ 
letin  issued  by  Elisha  Lee,  Federal  manager.  The  net 
gain  of  645  occurred  entirely  in  the  last  two  days  of 
the  period  and  was  apparently  .sporadic.  During  the 
period  the  number  of  women  employees  increased  1645 — 
from  5682  to  7227 — while  the  number  of  men  employees 
decreased  900.  As  the  total  divisional  forces  had  been 
averaging  between  148,000  and  150,000,  the  bulletin 
pointed  out  that  the  10-day  test  indicated  a  turnover  of 
about  100%  per  year. 
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What  About  the  Government  Housing  Program  ? 

Engineers  Should  Be  Active  in  Study  of  Housing  in  General  and  of  Solution  of  the  Problem  of 
Disposing  of  Those  (iovernment  Projects  Already  I’nder  Way 


By  Morris  Knowlks 


Chtof  Knulni'or.  l>lvlHlon  of  I*iim«i‘Iik't  TratiHixirtatlon  and  HiwimIiik.  riiil.'d  Stall 
KmorKi'tioy  Kloot  Corporation,  rhlladflplua 
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\S  A  necessary  war  measure,  the  United  States 
Government  about  a  year  ago  entered  into  exten- 
.>ive  housing  operations  which  were  only  partly  com¬ 
pleted  when  the  armistice  was  signed.  Now  that  the 
immediacy  of  the  demand  has  passed,  there  is  much 
clamor  of  one  sort  or  another  for  the  shutting  down 
forthwith  of  all  such  operations  and  the  closing  out  of 
the  whole  Government  experiment  in  housing.  Engi¬ 
neers  have  not,  as  a  rule,  paid  to  this  problem  the 
attention  it  deserv’es.  The  pre.sent  article  is  intended  to 
stimulate  thought  in  the  profession  which  should  be 
most  vitally  concerned  with  housing. 

Two  Government  bodies  conducted  housing  opera¬ 
tions;  one,  the  Emergency  Fleet  Corporation,  with  an 
ajipropriation  of  $75,0(K),()00,  for  the  purpo.se  of  housing 
ship.vard  workers  and  their  families;  the  other,  the 
United  States  Housing  Corporation,  a  bureau  of  the 
Bepartment  of  Labor,  with  an  appropriation  of  $110,- 
000,000,  which  has  planned  towns  for  the  accommoda¬ 
tion  of  munition  workers  and  those  engaged  in  similar 
war  activities  other  than  shipbuilding.  The  work  of 
these  agencies  was  brought  about  by  a  war  necessity. 
Generally,  the  question  was  not  alone  one  of  improv¬ 
ing  a  sociological  condition;  men  simply  could  not  be 
induced  to  work  in  the  munition  plants  or  shipyards 
where  there  was  a  more  or  less  complete  lack  of  houses 
to  live  in;  and  the  labor  overturns  resulting  amounted 
to  as  much  as  700  per  cent,  per  month  in  some  plants. 
But,  as  in  certain  other  war-time  activities,  the  re¬ 
sults  that  either  have  been  or  may  be  accomplished  by 
these  agencies  give  promi.se  of  solid  and  enduring  bene¬ 
fits  in  the  arts  of  peace. 

What  Has  Already  Been  Done 
Al)out  90  .separate  industrial  housing  projects,  to 
hou.se  approximately  150,000  persons,  were  contemplated 
by  the  United  States  Housing  Corporation,  and  about 
one-half  of  these  had  been  placed  under  contract  at 
the  time  of  the  signing  of  the  armistice.  Thirty  com¬ 
munity  housing  projects  are  being  built  by  the  Division 
of  Passenger  Transportation  and  Housing  of  the  Emer¬ 
gency  Fleet  Corporation;  most  of  these  are  complete 
towns,  of  from  240  to  7000  contemplated  population, 
while  the  total  population  to  be  served  amounts  to  about 
iri.OOO.  The  aim  of  these  departments  has  been  to 
create  convenient,  healthful  and  attractive  living  quar¬ 
ters  for  the  workingmen  and  their  families,  at  an 
e.xpen.se  consistent  with  good  business  judgment.  The 
results,  where  they  have  been  permitted  to  come  to 
realization,  have  been  generally  in  .strong  contrast  to 
dreary,  unappealing  laborers’  tenements,  built  in  the 
habitual  cramped,  .stereotyped  rows,  dingy,  squalid,  and 
too  often  lacking  in  the  first  requisites  of  cleanliness 
and  good  sanitation. 

The  end  of  the  war  found  the.se  activities  with  some 
building  work  completed,  many  things  accomplished. 


and  much  of  importance  yet  to  be  done.  Shortly  after 
the  signing  of  the  armistice  a  resolution  was  intro¬ 
duced  at  the  convention  of  the  United  States  Chamber 
of  Commerce,  assembled  at  Atlantic  City,  which  sought 
to  declare  in  favor  of  Government  abandonment  of  its 
housing  projects.  The  United  States  Senate,  anxious 
to  curtail  expenditures  instantly,  provided  shortly  there¬ 
after  in  a  sweeping  re.solution.  (S.  ,1.  Res.  194) 

Thjit  the  United  StaU*s  Housing  Corportttion  .  .  . 

Ik',  and  hereby  is,  (lirecU*d  to  suspend  work  upon  all  build¬ 
ings  on  which  it  is  now  engaged  in  all  cases  where  the  con¬ 
struction  is  not  more  than  75  per  centum  completeil. 

This  action  was  followed  by  numerous  protests, 
among  which  is  that  of  the  American  Civic  AssiH-iation, 
which  by  its  executive  board  stated.  Dec.  9,  1918: 

The  association  holds  that  where  these  projects  are  sit¬ 
uated  in  communities  urgently  in  need  of  additional  housing 
to  meet  post-war  conditions  ....  the  jiroper  course 
for  the  Government  is  to  complete  the  projects  without 
interruption  .  .  ^  .  and  then  to  dispose  of  them  in  an 

orderly,  delibi‘rate  manner;  excejit  only  in  those  cases  where 
the  Government  can  clearly  obtain  a  greater  net  salvage 
by  immediate  abandonment  and  li(|uidution. 

The  a.s.sociation  further  holds  that  the  arbitrary 
cancellation  of  existing  contracts  both  with  builders’ 
organizations  and  with  public  service  corporations  and 
municipalities  involves  a  serious  economic  loss;  both 
actual,  in  the  throwing  awjiy  of  that  which  ha,s  been 
done;  and  potential,  through  loss  of  expected  benefits. 
Such  protests  have  lieen  effective  in  bringing  alaiut 
a  sub.stitutc  re.solution  of  the  House  Committee,  under 
the  same  name  (S.  .1.  Res.  194),  which  orders  the 
completion  of  24  of  the  projects  and  further  proposes 
that  the  Secretary  of  Labor  make  to  Congress  recom¬ 
mendations  and  suggestions  to  meet  the  demands  for 
homes  for  the  citizens  of  the  United  States. 

The  que.stion  now  i.s.  Shall  Government  activities  Ije 
continued  and  the  initiation  of  successful  management 
be  the  goal? 

Projects  Call  for  Different  Answers 

It  is  qvident  that  different  stages  of  progress  in 
the  various  housing  projects  call  for  separate  answers 
in  different  places,  dependent  upon  the  needs.  Many 
situations  exist  where  the  investment  is  so  large  and 
the  need  of  hou.ses  .still  .so  great,  the  opportunity  for 
wi.se  management  in  starting  operations  so  opportune, 
and  the  wa.ste  .so  great  which  would  come  from  stopping 
now,  that  good  business  judgment  means  the  keeping 
of  control  until  some  favorable  method  and  opportunity 
can  be  found  for  .sale  or  disposal  otherwise.  No  gene'ral 
rule  can  be  laid  down ;  the  decision  must  rest  upon  the 
facts  pre.sented  in  each  ca.se.  Surely,  the  engineer,  in 
his  new  realization  of  citizenship,  will  l)e  not  less  than 
alert  to  his  opportunity  to  promote  sound  thinking  and 
wise  planning  for  the  future,  by  Insisting  that  the 
j)resent  occasion  be  used  to  the  utmost  to  demonstrate 
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what  wise  and  honest  endeavor  can  do  to  prevent  labor 
shortage  and  turnover.  It  is  necessarily  a  matter  of 
K<.'od  judgment  to  determine  the  nice  balance  of  eco¬ 
nomics  between  the  salvage  to  come  from  abandonment, 
and  the  estimated  results  to  come  from  the  sale  of  com¬ 
pleted  projects,  which  in  turn  demands  an  intelligent 
estimate  of  the  need,  and  the  continuance  of  such  need 
as  a  post-war  condition. 

Community  Gain  the  Critical  Element 

It  is  unnecessary,  even  were  space  available,  to 
,)resent  here  the  case  for  better  housing  conditions. 
Much  has  been  said  and  written  elsewhere  on  that 
subject,  and  it  surely  will  be  realized  that  the  question 
of  housing  and  living  conditions  is  an  important  one 
in  our  future  industrial  life.  The  question,  then,  is 
not  so  much  whether  our  Government  organization,  or 
one  or  more  of  its  various  agencies,  shall  save  money 
out  of  its  appropriation;  nor  is  it  a  question  of  indi¬ 
vidual  loss  or  gain.  The  real  question  is  whether  the 
community  as  a  whole  shall  realize  the  full  advan¬ 
tage  from  the  already  large  expenditure  made  for  the 
(Jovernmental  housing  developments.  In  other  words, 
the  question  is  one  of  loss  or  gain  in  economy  to  the 
entire  country,  and  not  to  one  of  its  creatures. 

Of  secondary  importance,  perhaps,  but  none  the  less 
of  real  concern  to  the  engineer,  will  be  the  stultifying 
effect  upon  the  subject  of  correct  housing  which  surely 
will  ensue  from  arbitrarily  stopping  in  many  places 
the  first  comprehensive  housing  projects  to  be  under¬ 
taken  in  the  country  on  so  large  a  scale.  The  practical 
results  of  many  aims  are  at  stake.  It  is  plain,  and 
probably  needs  no  argument,  that  the  projects  now 
started,  if  abandoned,  will  now  and  for  a  long  time  in 
the  future  present  a  stumbling  block  in  the  particular 
community,  as  an  example,  to  be  quoted  by  some,  of 
alleged  insecurity  and  bad  policy  of  the  paternal  care 
of  labor.  Notwithstanding  this,  there  will  be  many 
who  will  think  that  the  work  should  now  be  stopped 
rather  than  to  continue  to  “sink  good  money  after  bad.” 

Advocates  and  opponents  should  not  confuse  the  hous¬ 
ing  situation  with  that  relating  to  Government  owner¬ 
ship  or  landlordism,  for  the  question  of  permanent 
Government  control  and  management  with  the  necessary 
acceptance  of  such  paternalism  is  not  before  us  now; 
even  the  most  radical  are  not  proposing  this.  Nor 
does  the  advocacy  of  continuing  the  present  projects 
until  they  are  going  concerns  savor  of  or  favor  Gov¬ 
ernment  ownership  of  public  utilities  per  se.  Nor 
should  it  l)e  considered  as  equivalent  to  the  much 
mooted  proposition  to  continue  the  control  and  opera¬ 
tion  of  the  railroads,  telephone  or  telegraph  lines  for 
the  next  five  years.  The  former  is  an  undertaking 
stated  to  l)e  a  war  measure  for  the  transportation  of 
soldiers  and  materials  for  fighting  purposes  only;  and. 
in  the  case  of  the  latter,  such  facilities  were  also 
taken  over  as  an  emergency  measure,  with  the  under¬ 
standing  that  return  should  take  place  as  soon  as  the 
emergency  is  past.  The  utilities  can  be  turned  back  to 
those  agencies,  long  created  and  familiar  with  their 
duties  and  with  the  correct  handling  of  their  problems 
without  the  necessity  for  building  new  organizations. 
It  is  not  so  with  housing.  New  agencies  must  be  estab¬ 
lished  in  many  cases,  and  can  be  successful  only  after 
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careful  and  thoughtful  consideration,  and  as  a  result 
of  some  experience.  It  must  be  remembered,  however, 
that  the  danger  of  Government  ownership,  operation 
and  control  of  workmen’s  homes,  without  a  well 
considered  program  being  developed,  may  open  the 
way  to  a  wasteful,  political,  paternalistic  policy  n 
specting  certain  institutions,  industries,  workmen  and 
the  occupants  of  the  dwellings,  and  involve  practices 
with  regard  to  rentals  and  welfare  activities  which  will 
saddle  the  Government  with  a  policy  not  yet  determined 
and  approved. 

There  are,  too,  differences  in  the  fundamental  ar¬ 
rangements  among  the  several  projects  already  started 
which  need  careful  consideration.  For  instance,  in  most 
of  the  housing  developments  of  the  Emergency  Fleet 
Corporation  the  shipbuilding  company,  through  a  realty 
corporation,  has  provided  the  land  without  cost  to  the 
Government.  Thus  it  has  an  equity  in  the  proceeding, 
an  interest  and  a  privilege  to  take  over  the  project  and 
repay  to  the  Government  the  investment  made  less  the 
write-off  due  to  excess  war  cost,  as  determined  by  ap¬ 
praisal;  such  amounts  to  be  paid  in  10  annual  install¬ 
ments  with  interest  of  five  per  cent. 

It  is  evident  from  the  foregoing  that  decision  should 
not  be  reached  post-haste  or  as  the  results  of  any  pre¬ 
conceived  opinions.  For  instance,  a  loading-plant  in 
the  wilderness,  never  possible  for  any  other  use  and 
perhaps  only  partially  completed,  will  be  considered 
differently  than  the  shipyard  likely  to  be  permanently 
used  in  commercial  maritime  work,  and  whose  need 
has  always  been  felt  and  will  continue. 

What  Is  the  Engineer’s  Interest? 

It  appears,  therefore,  that  there  is  not  only  at  stake 
a  large  part  of  the  value  of  $185,000,000,  but  also  the 
welfare  of  an  important  branch  of  engineering  and  its 
beneficial  effects  on  labor.  The  interest  of  the  engineer 
in  this  proceeding  is  self-evident.  He  is  intere.sted, 
first,  as  a  public-spirited  citizen  in  seeing  that  the 
community  as  a  whole  derives  the  utmost  benefits  from 
the  work  already  done  and  the  expenditures  already 
made.  He  is  also  interested  in  seeing  to  it  that  no 
prejudice  results  to  an  important  branch  of  his  profes¬ 
sion  from  arbitrary  or  ill  considered  legislation. 

The  determination  of  whether  a  given  community 
development  should  be  completed  or  not,  necessarily 
involves  more  than  consideration  of  the  question  of 
house  building,  for  suitable  and  adequate  facilities  for 
water-supply,  sewer,  gas  and  electricity,  highways, 
walks  and  transportation — all  engineering  features — 
are  needed  to  make  a  town  livable.  It  is  no  wild  flight 
of  the  imagination  to  see  beautiful  and  attractive 
houses,  pleasantly  grouped  under  shady  trees,  that 
remain  unoccupied  because  there  is  a  lack  of  street 
paving  and  walks,  with  failure  to  grade  lots  and  gutters, 
resulting  in  muddy  tracking  of  nice  hardwood  floors,  and 
also  in  mosquito-breeding  pools  in  the  back  yards. 

Nor  should  the  engineer  be  less  interested  in  the 
complete  communal  development,  such  as  provision  for 
zoning,  stores,  schools,  churches,  and  recreation  areas, 
grading  of  yards,  reasonable  planting,  and  the  initiation 
of  those  neighborhood  facilities  which  promote  agree¬ 
able  social  and  community  life.  And  it  is  not  answering 
to  say  that  private  initiative,  group  arrangements  by 


those  ''Vho  live  in  a  common  block,  or  municipal  en¬ 
deavor.  under  taxation  methods,  will  be  a  solution ;  for 
the  iH\v  community  finds  many  ways  to  u.se  the  public 
monev-  and  the  subscription  method  is  resorted  to  for 
nianv  lields,  and  is  usually  overdone.  In  specific  cases, 
however,  certain  of  the  group  and  communal  activities 
mav  well  be  left  to  private  initiative,  on  the  basis  that 
something  must  be  left  for  people  to  do  for  them.selves. 

Too  often  has  the  engineer  been  subordinated  in 
such  community  planning  and  development,  partly  be¬ 
cause  building  hou.ses  is  the  primary  purpose  and  the 
creation  of  the  architect,  which  has  resulted  in  a 
forgetfulness  that  the  engineering  questions  of  street 
layout,  drainage,  adequate  and  .safe  water-supply  and 
disposal  of  wa.stes,  are  important  and  vital  matters  of 
such  an  enterprise;  and,  partly,  it  must  be  confe.ssed, 
because  the  engineer,  with  his  modesty  and  desire  not 
to  appear  too  prominent  in  the  di.scu.ssion  of  such 
enterprises,  does  not  let  it  be  known  that  he,  too,  is 
interested  in  other  than  plaiq  houses,  and  that  he,  too, 
has  a  soul  and  likes  to  live  in  attractive,  comfortable 
and  convenient  community  developments. 

Constructive  criticism  should  be  most  apropo.s.  A 
clear  statement,  based  upon  .sound  business  judgment — 
a  matter  upon  which  the  engineer  should  insist — is 
offered  in  the  following  program: 

1.  A  project  situated  in  such  a  place  that  during 
po.st-war  conditions  it  will  fill  a  demand  for  more 


housing  facilitie.s,  should  be  completed  as  promptly  as 
possible. 

2.  A  project  where  .salvage  coming  from  abandon¬ 
ment  and  liquidation  will  not  oxteed  the  return  which 
would  come  from  sufficiently  completing  ii  in  an  orderly 
and  deliberate  manner,  should  also  be  completed. 

3.  The  degree  of  completion  mu.st  depend  in  each 
ca.se  upon  the  facts,  and  may  or  may  not  include  all 
communal  facilities.  Certain  facilities,  however,  are 
needed  in  order  that  a  correct  start  as  a  going  concern 
may  be  obtained. 

4.  Arbitrary  cancellations  of  projects  ba.sed  only 
upon  percentage  of  completion,  without  consideration 
of  other  factors,  will  generally  be  unwise  and  uneco¬ 
nomical. 

5.  Plans  for  continued  operation  should,  in  the 
ab.sence  of  a  definite  Governmental  policy,  V)e  approached 
with  careful  consideration  of  the  influence  upon  the 
welfare,  both  of  the  worker  and  of  industrial  concerns, 
and  po.ssible  di.scrimination,  due  to  the  advantageous 
situation  of  tho.se  favored  by  Governmental  participa¬ 
tions,  should  be  guarded  against. 

6.  On  the  other  hand,  a  belief  in  complete  failure  of 
such  endeavors  should  be  avoided,  by  the  institution  of 
a  wise  program  calling  for  management  until  a  going 
concern  is  obtained;  with  an  endeavor  to  turn  over  to 
existing  agencies  as  soon  as  this  result  has  been  gained. 
Obviously,  paternalism  mu.st  be  avoided. 


United  States  Water  Laboratories 
in  France 

>TONE  of  the  48  officers  and  69  enlisted  men  operat- 
^  ing  the  water-analysis  laboratories  in  France  is 
on  an  early  li.st  to  return  home,  according  to  Lieut.-Col. 
Edward  Bartow,  senior  officer,  formerly  director  of  the 
Illinois  State  Water  Survey.  It  is  expected  that  the 
work  in  the  Service  of  Supplies  will  continue  for  some 
time  in  the  camps  of  concentration  and  embarkation. 

Lieutenant  Colonel  Bartow’s  first  .service  in  France 
on  his  arrival,  in  October,  1917,  was  under  the  French 
Interministerial  Commission,  by  which  he  was  a.ssigned 
to  work  in  the  laboratory  of  Prof.  Louis  Lapicque, 
Lahoratoire  Museum  Histoire  Naturelle,  on  water 
sterilization  by  liquid  chlorine.  Tests  made  on  the  raw 
Seine  river  water  formed  the  basis  of  a  30-p.  article  in 
the  Re,vue  d’Hygiene  for  January-February,  1918.  This 
was  reprinted  and  used  by  the  engineers  and  sanitary 
corps  officers  of  the  United  States  Army  to  explain  the 
process  to  the  officials  of  French  cities  in  which  liquid- 
chlorine  machines  had  been  installed,  including  Brest, 
St.  Nazaire,  Savenay,  Tours  and  Dijon. 

Since  March  most  of  Lieutenant  Colonel  Bartow’s 
work  has  been  the  organization  and  supervision  of  the 
latK)ratories  of  the  Service  of  Supplies  and  the  sanitary 
control  of  the  water-supplies  furnished  by  the  engineers 
to  the  armies.  Five  mobile  laboratories  have  been  oper¬ 
ating  with  the  armies,  and  laboratories  were  established 
in  Paris,  St.  Nazaire  and  Tours,  France,  and  in  Win¬ 
chester,  England. 

Because  of  the  necessity  for  speed  and  uniformity  in 
obtaining  results,  the  methods  of  the  American  Public 
Health  Association,  the  American  Chemical  Society  and 


the  United  States  Treasury  Department  (Health  Serv¬ 
ice)  were  adapted  to  the  conditions  existing  in  the 
American  Expeditionary  Forces,  and  were  published  in 
bulletin  form. 

The  duties  performed  by  the  laboratory  staffs  in¬ 
cluded  sanitary  surveys  of  occupied  areas;  bacterial  and 
chemical  control  of  filter  plants  operated  by  the  United 
States  Army;  industrial  analy.ses  of  waters  used  in  lo- 
comotive.s,  laundries  and  airplane  motors,  and  a  com¬ 
prehensive  study  of  water  .supplied  to  troops  in  transit, 
leading  to  a  recommendation  for  the  addition  of  the 
requisite  number  of  faucets,  and  facilities  for  steriliza¬ 
tion. 

Coal  Saved  by  Electrifying  Railroads  in  Italy 

Saving  in  the  use  of  coal  has  been  effected  in  Italy 
in  the  past  few  years  through  the  electrification  of  rail¬ 
roads  and  the  harne.ssing  of  the  water  power  of  the 
country  to  generate  electricity.  The  percentage  of  rail¬ 
roads  electrified  in  Italy  from  1900-1915  is  greater  than 
in  any  other  European  country.  Electric  traction  of 
railroads  began  in  Italy  in  1900  with  installations  on 
the  Varesina  line,  which  runs  through  Milan,  Gallarate, 
Varese  and  Ponteceresio,  and  on  the  Valtellinese  line, 
which  runs  from  Lecco  to  Chiavenna.  Railways  which 
run  on  mountainous  routes  and  carry  heavy  trains  are 
the  Moncenisio  line,  the  Ceva-Port  Savona  line,  the  old 
line  of  Giovi  and  the  new  supplementary  Giovi  line. 
The  Moncenisio  line  is  the  longe.st — 8.5  miles  long,  at 
an  altitude  of  more  than  1000  yd.  above  sea  level,  con¬ 
tinuously  on  the  ascent.  The  systems  installed  on  these 
mountain  routes  increased  the  carrying  capacity  and  the 
speed  of  the  railways.  There  is  at  present  under  con¬ 
sideration  the  electrification  of  1250  miles  more. 


Inland  Ship-Steel  Fabricating  Plants  of  the 
Emergency  Fleet  Corporation 

Shops  at  Pottstown  and  Eeetsdale  for  Fabricating  Hog  Island  Material,  Designed  To  Produce  10,00(1  Tons 
Per  Month  Each,  Are  Laid  Out  for  Straight-Line  Movement  of  Material  Through  Five  Aisles 

Hy  Lkyhiirn  (J.  Kisiiacm 

Aulhorizcil  I'.i-iirt-HfiilallVf,  C'oriMiiul 

STKU(TIIKAL-STKKL  shops  have  fabricated  a  large  bays  2:{  ft.;  this  alternation  of  spaces  was  adopted  in 
tonnage  for  the  shipbuilding  program  of  the  Knier-  reduce  the  cantilever  of  the  cross-travel  cranes.  K\ 
gency  Fleet  ('orporation.  Yet  there  are  certain  radical  cept  for  a  small  area  of  cement  floor  at  riveter  runs  and 
ditferences,  between  ship  work  and  bridge  or  structural  clay  floor  in  the  forge  shop,  the  floor  is  made  of  IS  .x  f.-in- 
w(»rk,  due  principally  to  the  large  percentage  of  bent  maple  laid  on  4  x  fl-in.  chestnut  sleepers  over  a  l-in, 
frames  and  wide  plates  characteristic  of  hull  steel,  concrete  foundation.  All  the  exposed  steelwork  and  brick- 
The.se  feature.^  atfwt  not  only  the  type  and  capacity  of  work  on  the  interior  of  the  building,  down  to  within  H  ft 
the  etjuipment,  but  also  the  arrangement  and  spacing  of  of  the  floor,  is  painted  white,  to  improve  the  interior 
the  machines  in  the  shop.  Tw«)  great  ship-.steel  fabri-  lighting,  as  is  also  the  under  side  of  the  roof  sheathing. 
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eating  plants  which  have  l)een  built  for  the  Emergency 
Fleet  Corporation  by  the  McClintic-Marshall  Construc¬ 
tion  Co.  of  Pittsburgh,  Penn.,  are  therefore  strikingly 
dilTerent  from  bridge  shops.  They  were  laid  out  to 
suit  the  classifications  of  work  repre.sented  in  hull  steel 
anil  give  proper  balance  of  the  several  departments. 

One  of  these  jilants  is  at  Pottstown,  the  other  at 
Lwt.sdale,  Penn.;  each  will  have  a  capacity  of  10,000 
tons  per  month  when  in  full  operation  and  will  fabricate 
for  the  Hog  Island  Shipyard.  They  are  of  the  same 
general  design,  but  in  plan  are  of  opposite  hand.  The 
following  de.scription  applies  siiecifically  to  the  Leets- 
dale  shop. 

The  plant  consists  of  a  single  .shop-building,  with  re¬ 
ceiving  yard  at  one  end  and  shipping  yard  at  the  other, 
all  planned  for  direct  straight-line  travel  of  material. 
The  building  is  594  ft.  long,  390  ft.  wide  for  half  the 
length  and  310  ft.  for  the  remainder.  It  is  one  story 
in  height,  and  has  steel  framing,  brick  walls,  wood 
sheathing  covered  with  asbestos,  and  steel  sash  in  both 
outer  walls  and  nx)f  lights. 

The  roof  construction  is  of  the  familiar  high-and-low- 
bay  type  (.see  the  view.  Fig.  1),  the  bays  running  acro.ss 
the  building.  The  high  bays  are  47  ft.  wide,  the  low 


('ontinuous  forward  movement  of  ship  .steel  will  be¬ 
gin  in  the  receiving  yard  and  terminate  in  the  shipping 
yard,  at  opposite  ends  of  the  building.  These  yards  are 
510  X  210  ft.  each,  placed  at  right  angles  to  the  building. 
They  consist  of  two  80-ft.  aisles,  formed  by  runways 
for  five-motor  electric  traveling  cranes  of  20  tons  ca¬ 
pacity,  with  28-ft.  height  of  lift;  each  aisle  has  one 
crane.  Adjoining  the  receiving  yard  is  additional  stor¬ 
age  area  of  70,000  sq.ft.,  .served  by  Iwomotive  cranes. 

Raw  material  in  the  receiving  yard  is  .stored  opposite 
the  shop  aisle  in  which  it  is  to  be  fabricated.  It  is 
thus  most  easily  reached  from  the  narrow-gage  tracks 
which  run  down  the  center  of  each  aisle  and,  as  the 
stock  is  clo.se  to  the  machines,  delays  in  getting  the 
steel  to  the  operator  are  minimized. 

This  latter  effect  is  aided  by  the  arrangement  of  the 
outside  trackage,  which  prevents  the  interruptions  to 
the  shop  program  that  would  result  from  unnecessary 
handling  of  the  raw  and  finished  .steel.  A  double  line  of 
tracks  extends  the  full  length  of  the  site  on  each  side 
of  the  building,  and  pa.sses  under  the  end  spans  of  the 
receiving  and  .shipping  yard  runways.  A  fifth  line 
cros.ses  the  receiving  yard  and  enters  the  shop.  The 
entire  system  of  trackage  within  the  lot  lines  has  a 


total  IciiKth  of  5700  ft.  It  is  connected  with  a  .sidinjr  the  three  ui.sles  forming  the  plate-and-an>fle  .shop  have 
1200  !t.  lonjf  adjacent  to  the  main  line  of  the  I’ittshurjrh,  run.s  continuous  across  all  three,  corresponding  to  the 
Fort  Wayne  &  Chicago  Railroad.  unity  of  work  in  these  aisles.  Sixty  of  the  2;{-ft.  cranes 

Sho/)  Divinion  to  Suit  Fahricatin</  Equipment — The  are  in.^talled,  52  beinj?  of  six  tons  capacity  and  eiifht  of 
(lesirtd  arranifement  of  the  fabricating  e«iuipment  de-  10  tons.  All  are  operated  electrically  and  are  controlUsl 
ternmied  the  length  of  spans  of  the  trus.ses  across  the  from  the  Ibwr.  They  furnish  a  complete  handliiiK 
buildioK,  and  divided  the  floor  area  into  five  aisles  be-  equipment  for  each  machine  or  small  Rroup,  as  the  ca.se 
tween  the  lonjjritudinal  column  rows.  The  center  aisle  reciuires,  thus  preventinK  the  delays  that  are  likely  to 
i.s  70  ft.  wide,  the  other  four  80  ft.  each.  These  five  occur  when  cranes  traveling  lonKitudinally  .serve  a  num- 
aisles  constitute  .separate  shop  units,  eciuipped  to  act  in-  ber  of  operators. 

(lependently  in  the  fabrication  of  their  respective  clas.ses  At  the  receivinj^-yard  end  of  the  building  are  two 
of  ■'hip  steel:  Kurnaced  atnl  forj^e  work,  plate  and  5-ton  electric  travelinK  cranes  with  a  span  of  42  ft., 
ank’le  work,  and  beam  work.  But  as  the  plate  and  anifle  operatinj'  on  a  runway  extendini?  entirely  across  the 
work  requires  more  floor  area  than  the  other  two  shop,  by  means  of  which  it  is  po.ssible  to  transfer  ma- 
cla.s.ses,  it  occupies  the  three  interior  aisles,  thouKh  terial  crosswi.se  without  usinj?  floor  trucks  on  the  cross- 
there  are  subdivisions  within  that  area  for  convenience  track  near  the  center  of  the  building.  As  shearintf  and 
in  handlinjf  the  steel.  This  unit  .system  preveiits  back-  most  of  the  detail  work  are  performed  before  other 
ward  motion  of  material  and  reduces  cross  travel  into  fabrication,  the.se  two  cranes  distribute  the  steel  to  the 
other  aisles,  so  that  it  i.s  a  determining  element  of  eco-  different  aisles  after  this  preliminary  work  Is  com- 
nomical  operation.  pleted. 

Tramverite  Crane  Sifsteni — The  crane  system  within  Furnace  and  Forqe  A w/c— Desijcned  for  the  fabrica- 
the  building  is  contrary  to  the  usual  practice  in  that  tion  of  all  furnaced  and  smith  work,  the  first  aisle  has 
all  cranes  operate  acro.ss  the  shop  or  aisle,  while  for-  three  channel  and  an^^le  furnaces  for  material  40  ft. 
ward  motion  through  the  etitire  lenKth  of  the  buildinj?  is  lonj?  and  one  for  .shar)es  50  ft.  lonjf,  all  built  out  into 
by  means  of  steel-framed  trucks  on  an  industrial  track  the  receiviriK  yard.  The.se  furnaces  are  inclosed  with¬ 
in  the  center  of  each  aisle.  One  cross-line  with  turn-  in  brick  walls  and  are  protected  by  reinforced-concrete 
tables  at  each  main  line  makes  all  parts  of  the  shop  ac-  roof  slab.s. 

cessible  by  the  track  .system.  Some  of  their  auxiliary  mechanical  features,  of  very 

Traveling-crane  rails  are  framed  below  the  roof  unusual  type,  accomplish  marked  saving  in  labor.  The 
trusses  at  a  spacing  to  give  crane  spans  of  22  ft.,  and  shapes  to  be  bent  enter  the  furnaces  from  the  receiving- 
intermediate  spaces  12  ft.  wide.  The  run  of  cranes  in  yard  end  over  a  roller  table  and  are  moved  forward  by 
the  first  and  fifth  aisles  is  confined  to  tho.se  aisles,  while  a  motor-driven  frame.  When  the  steel  is  heated,  it  is 


pushed  out  of  the  other  end  of  the  furnace  by  the 
same  power  and  then  through  a  flarinjf  or  bevelinj?  ma¬ 
chine,  which,  in  the  case  of  channels,  flares  both  flanges 
at  the  same  time.  The  shape  is  then  on  the  bending 
floor  and  is  pulled  by  electric  winches  around  pins  in 
the  floor  set  to  templet.  This  is  all  done  in  one  heat. 

The  bendinK-slab  area  of  the  two  sets  of  furnaces  is 
■1200  sq.ft.  One  motor-driven  beveling  machine  is  pro¬ 
vided  for  each  pair  of  furnaces,  each  being  mounted  on 
a  truck  running  on  a  narrow-gage  track  parallel  to 
the  front  line  of  the  furnaces,  so  that  the  machines 
can  readily  be  placed  in  position  where  needed.  Of  the 
two  machines,  one  is  designed  for  angles  and  the  other 
for  channels. 

The  forge  shop,  following  next  after  the  bending 
floor,  contains  12  forges  and  five  blocks,  for  bending 
small  angles  and  similar  parts.  There  are  also  knuck¬ 
ling  forges,  hammers  and  a  flanging  press  with  fur¬ 
naces  adjacent,  and  a  bulldozer  and  a  gag  press.  Be¬ 
yond  these  machines  all  material  is  worked  c<'ld.  Lay¬ 
out  .skids  are  followed  by  four  punches,  two  horizontal 
and  two  vertical. 

At  this  point  the  cros.s-track  enters  the  aisle.  A 
700-ton  keel  bender  is  located  here  for  convenience;  its 
ba.se  is  set  in  a  rein  forced-concrete  pit.  An  electric 
hoist  on  an  overhead  runway  is  provided  for  handling 
the  steel  fabricated  by  this  machine. 

AKScttihlifKj  Division — The  remaining  portion  of  the 
furnace  and  forge  aisle  forms  the  fitting  and  as.sembling 
shop.  Two  riveter  runs  with  rivet-heating  furnaces  ad¬ 
jacent  are  required  for  the  built-up  .sections;  they  are 
installed  opposite  each  other  along  the  sides  of  the 
aisle,  in  order  to  centralize  the  work.  A  second  hy¬ 
draulic  gag-press,  which  is  a  duplicate  of  that  near  the 
forges,  and  two  radial  countersinking  arms,  complete 
the  eciuipment.  This  division  of  the  aisle,  then,  forms 


an  independent  shop  for  certain  classifications  of  i,  i, 
steel. 

Fabricated  material  leaving  the  aisle  is  finally  .,(1 
vanced  by  truck  over  a  track  scale  at  the  entrand-  *  > 
the  shipping  yard  and  is  ready  for  shipment. 

All  the  hydraulic  machines  in  the  plant,  except  r,ne. 
are  located  in  the  bending  aisle.  Tables  are  providt  il 
for  the  countersinking  arms  only.  All  other  equipment 
is  .served  by  two-ton  jib  cranes  with  electric  hoi-ts. 
Similar  hoists  are  provided  for  the  riveter  runs. 

Plate-ayid-Angle  Section — The  second,  third  and 
fourth  aisles  may  be  considered  the  plate-and-aiiyle 
shop,  though  it  is  subdivided  into  sevenil  separate  units. 
In  the  second  aisle  narrow  rectangular  plates,  sketch 
plates  and  angles  (except  the  large.st  sizes)  are  fabri¬ 
cated.  F'urther,  this  aisle,  in  conjunction  with  the 
fir.st,  builds  the  floors  of  the  ship,  as  they  consist  of 
narrow  vertical  plates,  angle  frames  and  intercostals. 
This  is  all  punched  and  riveted  work  which  can  ht 
carried  along  uniformly  and  assembled  without  transfer 
to  other  parts  of  the  .shop. 

For  plate  punching,  one  12-in.,  three  48-in.,  and  four 
72-in.  punches  are  provided  in  the  second  aisle,  those 
with  48-in.  throat  being  equipped  with  roller  tables, 
and  the  large  punches  with  tables  manually  operated  in 
two  directions.  Two  48-in.  plate  shears,  with  roller 
tables,  and  a  rotary  shear  were  installed  near  the  72-in. 
punches  for  convenience  in  fabricating  sketch  plates 
and  similar  work.  Opposite  one  of  the  48-in.  punche.s 
is  a  joggling  pre.ss  of  350  tons  capacity,  provided  with 
electric  hoist  and  runway,  and  designed  also  to  cut  man¬ 
holes  up  to  18  X  30  in.  at  one  stroke.  These  openings 
were  formerly  cut  by  flame  in  most  shops,  and  this 
part  of  the  floor  fabrication  was  therefore  performed 
with  unnecessary  delay  and  difficulty,  on  account  of  lack 
of  better  facilities. 
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The  antfle  shop  is  not  a  separate  division  within  the 
aisle,  but  the  ecjuipment  is  located  at  th6  beginning  of 
the  aisle  for  convenience.  It  consists  of  an  angle  shear 
on  a  rotary  base,  a  two-angle  rack  punch  with  a  spacing 
table,  an  odd-hole  punch,  and  a  15-in.  detail  punch.  The 
remainder  of  the  aisle,  which  repre.sents  two-fifths  of 
its  area,  is  arranged  for  assembling  the  parts,  and  three 
riveter  runs  are  provided  for  the  purpose. 

Multiple  Punches  for  Larpe  Plates — All  large  plate 
work,  such  as  .shell  and  deck  plating,  bulkheads  and  tank 
tops,  and  also  large  angle.s,  will  be  fabricated  in  the 
third  and  fourth  aisles.  Since  this  plate  work  involves 
only  planing,  punching  and  countersinking,  a  large  ton¬ 
nage  will  be  obtained  from  the  three  98-in.  multiple 
punches  located  near  the  receiving-yard  end  of  the  shop. 
These  machines  will  punch  40  holes  |i{  in.  in  diameter 
through  J-in.  metal  and  shear  a  plate  84  x  3  in.,  all  at 
one  stroke.  Two  of  the  punches  are  equipped  with  end 
shears  and  side-trimming  knives.  Roller  tables  of  origi¬ 
nal  design  are  provided. 

P'or  plates  which  cannot  be  entirely  punched  in  the 
multiples,  and  for  other  single  punching,  six  72-in. 
punches  with  manually  operated  tables,  and  one  4S-in. 
punch  with  a  roller  table,  follow  the  large  machines. 
Irregular  and  curved  cuts  are  made  by  a  rotary  shear 
after  the  plates  are  laid  out.  The  detail  work  is  done  at 
the  beginning  of  the  aisle  by  a  25-in.  and  a  heavy  48-in. 
punch.  Special  shearing  is  also  done  at  this  point,  the 


plates  being  deposited  over  an  inclined  table.  For 
straightening  plates,  a  set  of  six  rolls  has  been  in- 
.stalled  near  the  punches,  with  capacity  to  correct  1-in. 
plates  at  a  speed  of  35  ft.  per  minute. 

After  punching  is  completed,  the  plates  are  laid  out 
and  are  advanced  to  the  planers,  located  in  the  third 
aisle.  Two  of  these  machines  are  required  to  balance 
the  plate  capacity  of  the  punches.  They  will  plane  the 
edges  of  plates  1  to  li  in.  in  thickness  to  a  length  of 
30  ft.  at  one  .setting;  the  plates  are  clamped  by  a  series 
of  pneumatic  jacks. 

Molded  plates  will  be  passed  through  a  set  of  30-ft. 
bending  rolls  adjacent  to  the  planers.  A  row  of  three 
radial  drills  for  holes  that  cannot  be  punched,  and  also 
floor  space  for  operating  portable  buggies  carrying 
motor-driven  countersinking  drills,  are  provided  near 
the  end  of  the  third  aisle.  Ten  of  these  buggies,  each 
operated  by  one  man,  are  required  for  the  plate  shop. 

Before  passing  over  the  scales,  the  plates  from  the 
third  and  fourth  aisles  are  planed  by  a  60-in.  rotary 
planer,  and  are  also  .scarfed,  where  necessary,  on  a 
double-head  machine.  Three  riveter  runs  at  the  end  of 
the  fourth  aisle  handle  the  work  requiring  shop  rivet¬ 
ing,  which  is  fabricated  on  this  side  of  the  plate-and- 
angle  shop. 

The  angle  shop  in  these  two  aisles  was  placed  at  the 
receiving-yard  end,  adjacent  to  the  second  aisle,  where 
it  forms  the  part  of  the  group  handling  the  heavier 
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material.  A  Ifi-in.  detail  punch,  a  4-anple  rack  punch 
with  a  spacing  table,  and  double  shears  on  a  turntable 
for  antrles  up  to  8  x  8  x  1 1-in.,  constitute  the  equipment. 

lieatv  Shop — The  fifth  aisle,  forminfr  the  beam  shop, 
is  only  30, ‘i  ft.  lonj?,  about  half  the  lenffth  of  the  build- 
injr.  A  hitfh-speed  friction  .saw,  operated  by  a  45-hp. 
motor,  is  included  in  this  equipment,  although  located 
not  in  the  shop  it.self  but  just  opposite  its  entrance,  in 
the  receiving  yard.  This  saw  is  desiffned  to  cut  con¬ 
tinuously  up  to  24-in.,  80-lb.  beams,  and  equivalent 
channels,  Z-bars  and  angles.  One  48-in.  rotary  planer, 
with  tracks  and  carriage,  at  the  beginning  of  the  aisle, 
is  sufficient  to  meet  the  requirements. 

On  opposite  sides  of  the  track,  near  the  entrance,  are 
two  beam  punches,  one  for  webs  and  the  other  for 


ilanges,  with  die  blocks  of  sufficient  height  to  punch 
also  8  X  8-in.  angles.  Spacing  tables  are  provided  for 
these  machines.  A  special  beam  punch  and  coping  ma¬ 
chine  follow  the  punches,  with  capacity  for  all  .stand- 
.ird  sections  up  to  24  in.  and  for  Bethlehem  sections  up 
to  30  in.  A  24-in.  odd-hole  beam  punch  adjacent  to 
the  coper  completes  the  equipment  in  the  aisle,  except 
for  the  riveter  runs,  of  which  there  are  two.  No  tables 
are  provided  for  the  coper  and  adjoining  punch,  as  the 
steel  will  be  handled  by  jib  cranes.  This  aisle  contains 
the  only  standard-gage  track  entering  the  building;  it 
is  laid  in  conjunction  with  the  industrial  track. 

Full  Equipment  of  Skids — Throughout  the  entire 
building,  skids  built  up  of  angles  and  channels  form 
part  of  the  equipment  at  each  machine,  wherever  their 


u.se  will  facilitate  the  handling  of  the  steel.  Liiyitijr- 
out  and  as.sembly  skids  are  2  ft.  high;  those  for  partly 
fabricated  material  are  9  in.  high;  those  for  certain 
other  machines  are  of  heights  required  by  the  special 
conditions.  At  the  plate-and-angle  shears,  skids  with 
roller  tops  are  used,  and  at  the  riveter  runs  the  skids 
are  movable.  In  the  yards  10  x  10-in.  oak  .skids  with 
steel  bar  or  rail  wearing  surface  are  provided. 

The  offices  for  the  shipping-yard  and  receiving-yard 
clerks,  and  for  the  superintendent  and  the  inspector,  are 
built  as  lean-tos,  as  are  also  the  tool  room  and  electric 
repair  shop.  All  other  auxiliary  buildings  are  detached. 
The  electrical  shop  contains  transformers  which  .step 
the  voltage  (2300)  down  to  220,  used  for  power  through¬ 
out  the  shop,  except  for  the  cranes,  which  are  operated 
by  direct  current  of  the  same 
voltage.  From  the  second 
floor  of  this  lean-to  a  walkway 
extending  through  the  roof 
trusses  gives  access  to  the 
cranes  for  repairs.  The  main 
shop  is  well  lighted  through¬ 
out.  with  500-watt  lamps  in 
reflectors. 

A.  McKinley  of  the  McClin- 
tic-Mar.shall  Con.struction  Co. 
designed  the  Leetsdale  and 
Pott.stown  plants.  The  build¬ 
ings  were  erected  by  the 
Hughes-Foulkrod  Co.,  under 
the  supervision  of  C.  H.  Harlan  and  H.  C.  Walton, 
managers  of  construction  at  Leet.sdale  and  Pottstown. 
respectively.  J.  W.  Fenton,  assistant  authorized  repre¬ 
sentative,  was  in  charge  of  the  work  at  Pottstown  for 
the  Emergency  Fleet  Corporation. 

Head-Office  Expense  of  Highway  Department 

The  division  of  head-office  expense  in  the  New  York 
State  Highway  Department  for  the  year  1917  is  shown 
in  the  annual  report  of  H.  Eltinge  Breed,  first  deputy 
commissioner  of  highways,  to  be  as  follows:  Checking 
of  final  estimates,  23.12  per  cent;  maps,  13.53  per  cent; 
plans.  13,40  per  cent;  mi.scellaneous,  25.22  per  cent;  let¬ 
tings,  9.76  per  cent;  repair  work,  7.46  per  cent;  bulle¬ 
tin,  3.98  per  cent;  Federal  aid,  3.53  per  cent. 
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Preparing  Six  Hundred  Acres  of  Land  for  Irrigation 

Soil  Studies,  Surveys,  Supply  and  Drainage  Ditches — Land  Leveling  and  Ditch  Construction  Operations 
Described — Tractor  Plows  Hun  Day  and  Night — (Ground  Planes  and  Scariliers  I'sed 

By  K.  W.  Hkrron 

l>aly  City,  Oal 


IX  PREPARING  largo  tracts  of  land  for  irrigation, 
engineering  methods  are  employc<l  to  an  increasing 
extent.  Especially  is  this  true  when  modern  farm 
tractiirs  are  used,  as  the  large  amount  of  capital  in¬ 
vested  in  eciuipment  of  this  kind  and  the  high  cost  of 
operation  render  it  e.ssential  that  the  work  shall  be 
carefully  planned  and  economically  executed.  The  fol¬ 
lowing  account  of  the  preparation  of  a  600-acre  tract 
with  a  con.struction  outfit  that  included  35  scraper  teams 
and  five  Holt  caterpillar  tractors  describes  briefly  the 
engineering  features  of  this  kind  of  work,  and  gives 
a  summary  of  costs. 

The  tract  in  question  is  the  property  of  the  Crocker- 
lIufTman  Land  &  Water  (a).,  of  Merced,  in  the  San 
Joaiiuin  Valley,  California.  For  some  time  it  has  been 
the  policy  of  this  corporation  to  prepare  and  seed  to 
alfalfa  each  year  a  part  of  its  extensive  land  holdings 
included  in  the  Merced  irrigation  .system.  The  writer 
wa.s  in  charge  of  field  work  for  the  company  from 
August,  1915,  to  July,  1917,  and  during  this  two-year 
period  .supervised  the  preparation  of  about  2500  acres 
of  land,  including  the  tract  described  in  this  article. 
These  notes  on  the  work  were  prepared  directly  after 
its  completion,  but  for  reasons  beyond  the  control  of 
the  w'riter  could  not  be  publi.shed  then. 

The  .soil  on  this  tract  is  cla.ssed  by  the  Bureau  of 
Soils,  United  States  Department  of  Agriculture,  as 
Madera  clay,  and  is  de.scribed  as  follows:  “The  Madera 
clay  is  a  dark  brown  or  reddish  brown  clay  or  silty 
clay  varying  considerably  in  texture  within  short  dis¬ 
tances.  It  is  compact  and  very  difficult  to  handle, 
especially  when  not  worked  under  proper  moisture  con¬ 
ditions.  When  drainage  is  establi.shed,  the  soil  is  well 
adapted  to  irrigation.”  In 
reading  this  article,  and  espe¬ 
cially  considering  the  cost 
data,  it  .should  be  borne  in 
mind  that  this  work  was  done 
under  very  unfavorable  mois¬ 
ture  conditions,  when  the 
ground  was  too  dry  and  hard 
to  be  handled  with  ordinary 
horse-drawn  farming  imple¬ 
ments.  Before  designing  the 
irrigation  and  drainage  sy.s- 
tem,  the  writer  made  a  con¬ 
tour  map  of  the  tract,  to  a 
scale  of  400  ft.  per  inch,  and 
a  contour  interval  of  0.5  ft. 

Field  work  was  done  with 
transit  and  stadia.  On  the 
finished  map  a  rough  paper 
location  was  made  of  all 
laterals  and  field  ditches  and 
also  of  all  main  drainage 


ditches.  Distances  and  bearings  were  scaled  from  the 
map,  and  the  ditches  located  in  the  field  with  transit 
and  stadia,  using  compass  bearings. 

All  laterals  and  field  ditches  were  8  ft.  wide  on  the 
bottom,  with  side  slopes  of  2:  1,  a  t«)tal  depth  of  4  ft., 
and  with  banks  3  ft.  wide  on  top.  The  usual  grade 
was  1  ft.  per  1000  ft.  These  ditches  were  so  located 
and  constructed  that  water  could  be  hidd  in  them  1  ft. 
above  the  highest  ground  to  be  irrigated,  but  in  no  case 
was  the  high-water  mark  allowed  to  approach  closer 
than  I  ft.  to  the  top  of  the  ditch  bank.  Ea.se  of 
con.struction  and  maintenance  and  an  ample  water- 
supply  were  assured  by  the  adoption  of  the  8-ft.  bottom 
width  for  all  ditches,  while  the  substantial  banks  and 
generous  freeboard  allowance  insured  against  expensive 
breakages  and  seepage  losses.  Drain  ditches  were  also 
8  ft.  wide  on  the  bottom,  and  about  2  ft.  deep,  and 
were  located  as  far  as  possible  on  natural  drainage 
lines.  They  were  intended,  of  course,  to  provide  surface 
drainage  only. 

As  the  ground  surface  was  rough  and  broken,  with 
numerous  large  knolls  and  depressions,  it  was  necessary 
in  laying  out  the  tract  to  adopt  the  method  known  as 
contour  checking.  In  this  method  low  levees  are  built 
on  contour  lines,  and  the  areas  between  levees  are  irri¬ 
gated  by  flooding.  The  contour  interval  used  in  this 
case  varied  from  5  to  0.3  ft.,  the  latter  being  employed 
wherever  possible.  The  check  levees  were  6  ft.  wide 
on  the  bottom,  and  from  12  to  16  in.  high.  Levee  lines 
were  located  on  the  ground  by  a  level  party,  which  set 
stakes  from  50  to  100  ft.  apart,  marking  them  with  the 
contour  elevation.  In  order  to  render  these  stakes 
plainly  visible,  the  writer  adopted  the  cheap  and  very 
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ofTootive  pxppiliont  of  dippinp  the  tops  in  whitewash. 
Great  care  was  taken  in  loratinj?  the  levees  to  avoid 
nil  sharp  bends  and  loops  and  to  make  the  total  amount 
of  earthwork  a  minimum,  at  the  .same  time  securinfr 
a  cheek  that  could  he  irrijrated  quickly  and  evenly. 
After  the  lines  were  located  they  were  marked  by  a 
sinple  plow  furrow,  and  the  levees  were  constructed  by 
a  small  panjr  of  scraper  men  with  special  experience 
in  that  kind  of  work. 

In  start injr  construction  work,  a  block  containinpr 
.about  100  acres  was  laid  off  at  one  end  of  the  tract 
and  plowed  by  the  tractors.  One  7!i-  and  two  OO-hp. 
tractors  were  employed  on  the  plowin)r,  each  drawinj? 
two  six-fjanyr  disk  plows.  The  jrround  was  .so  hard  that 
the  plows  were  fre<iuently  broken,  and  in  the  case  of  the 
(JO-hp.  tractors  it  proved  necessary  to  remove  two  disks 
from  each  rear  tranjf.  As  soon  as  this  block  was  plowed, 
work  was  started  on  another,  about  the  same  size,  and 
immediately  adjacent  to  the  first,  plowinpr  with  nipht 
shifts  only.  Day  crews  were  started  on  the  first  block 
roujrh  leveling  with  trround  planes.  Ditches  were  also 
staked  out  on  this  block,  and  construction  work  was 
startinl  on  them  with  teams  and  fresnos.  As  soon  as 
the  ground  was  approximately  level  and  the  ditches  were 
completed,  the  levees  were  staked  out  and  built,  and  the 
ground  inside  the  checks  was  finally  leveled  by  the 
ground  planes.  Work  proceeded  in  this  way  from  one 
end  of  the  tract  to  the  other,  the  different  gangs  being 
so  proportioned  that  all  main  ditches  were  built  well  in 
advance  of  the  levee  building  and  finish  leveling. 

As  soon  as  the  checks  were  completed,  stakes  were 
set  to  mark  the  location  of  all  water  gates  and  boxes 
and  a  gang  of  men  was  put  to  work  making  the 
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excavations  for  them.  Double-wing  wooden  gates,  with 
a  (i-ft.  opening,  were  placed  in  the  canal  banks  at  all 
points  at  which  water  was  to  be  diverted  to  the  check.s 
and  also  in  the  levees  wherever  water  was  to  be  turned 
from  one  check  to  the  other.  Smaller  single-wing  boxes 
were  placed  in  the  levees  at  points  where  the  water 
from  a  check  was  discharged  into  a  drainage  ditch. 
All  these  service  structures  were  built  at  the  ranch 
headquarters,  three  miles  away,  and  hauled  to  the  work 
by  a  three-ton  motor  truck,  which  distributed  them 
in  convenient  piles  along  the  road  bordering  the  tract. 
From  these  piles  the  gates  were  loaded  on  wagons  and 
hauled  to  their  places  in  the  field.  Over  200,000  ft.  tmi. 
of  cedar  lumber,  costing  about  $30  per  1000  in  place, 
was  used  in  making  these  gates  and  boxes. 

Some  special  implements  used  on  this  work  were  the 
ground  planes  and  the  scarifier  shown  by  the  two  view.s. 
These  ground  planes  were  invented  by  Henry  A.  Lagei 
general  superintendent  of  the  Crocker-Huffman  Co., 
and  were  built  on  the  ranch  under  his  direction.  They 
are  easily  handled,  move  dirt  at  a  low  cost,  and  very 
thoroughly  pulverize  the  most  refractory  soil  during  the 
process  of  leveling.  A  12-ft.  plane,  drawn  by  a  GO-hp. 
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tractor,  will  average  about  2  yd.  of  dirt  at  a  load,  and 
in  ordinary  leveling  will  handle  from  200  to  300  yd. 
per  day.  The  depth  of  the  cut  or  fill  is  easily  regulated, 
and  excellent  leveling  can  be  done  by  the  ordinary  un¬ 
skilled  laborer,  after  a  few  days’  practice. 

The  scarifier  was  used  in  loosening  dirt  in  the  ditches 
and  in  cutting  down  some  of  the  large  knolls,  as  the 
very  hard  soil  could  not  be  plowed  successfully  by  the 
teams.  This  scarifier  was  drawn  by  a  30-hp.  tractor 
and  loosened  about  1000  cu.yd.  of  dirt  per  day,  breaking 
it  up  so  that  it  was  easily  handled  by  the  fresnos. 
In  the  illustration  the  scarifier  is  shown  breaking  up 
hardpan  in  a  large  canal  constructed  in  another  part  of 
the  county. 

Itemized  costs  of  the  work  are  given  in  Table  I. 
Table  II  shows  the  daily  cost  of  operation  of  a  60-hp. 
tractor  and  Table  III  is  a  performance  record  of  a  45-hp. 
tractor  which  was  used  in  plowing,  harrowing,  and 
scarifying  in  the  finished  checks,  to  prepare  them  for 
seeding.  These  performance  records  were  kept  for  each 
machine  and  served  a  double  purpose.  Not  only  did 
they  reveal  errors  in  operation  and  deficiencies  in  equip¬ 
ment  but  they  also  fostered  a  healthy  spirit  of  rivalry, 
between  individual  tractor  drivers,  that  resulted  in  de¬ 
cidedly  increasing  the  amount  of  work  performed  per 
tractor  per  day.  All  data  shown  in  these  tables  were 
abstracted  from  the  complete  records  kept  by  the  com¬ 
pany,  and  are  accurate  and  reliable. 

In  the  past  the  irrigation  engineer  has  considered  his 
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v\ork  ."mpletod  when  he  has  hrouyht  the  water  to  the 
out'kirts  of  the  irrijfable  land.  The  equally  important 
■ind  rather  more  difficult  task  of  preparation  for  the 
cfricicnt  and  economical  application  of  the  water  to  the 
.soil  has  been  left  larRcly  to  the  farmer.  The  partial 
or  complete  failure  of  most  of  our  irrigation  projects 
will  testify  to  the  fact  that  this  method  of  procedure 
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has  not  been  an  unciualified  success.  Since  increased 
crop  production  has  become  and  will  doubtle.ss  remain  a 
matter  of  threat  national  importance,  the  writer  believes 
that  the  engineering  profession  can  well  afford  to  devote 
some  of  its  attention  to  the  problem  of  the  economical 
preparation  of  land  for  irrigation. 


American  Engineer  at  Burma  Camp 
Fights  Epidemics 

Detention  Camp  on  Railroad  Effective,  but  CooIieH 
Rring  in  Cholera  Through  Jungle — No 
lJnc(M)ked  Food  Permitted 
Ry  Harry  N.  Jenks 

Sanitary  EnKlnocr,  Hiirniit  .Mlnea,  Nnmtu.  liiirma 

Citmhattintj  three  highlif  contagious  deadly  diseases 
within  six  months,  two  of  them  simultaneously,  in  the 
ijperience  of  the  author  of  this  article,  a  young  sanitary 
engineer  of  Berkeley,  Cal.,  who  has  been  with  a  British 
mining  company  at  Namtu,  Burma,  India,  for  the  past 
two  years.  /Is  an  instance  of  where  and  info  what  the 
coming  international  trade  will  carry  pioneering  Amer¬ 
ican  engineers,  these  notes  and  ahso  Mr.  Jenks’  longer 
article  on  sanitation  at  the  Namtu  mining  camp,  printed 
in  “ Engineering  News-Record”  of  Jan.  23,  p.  172,  are 
timely  and  informing. — EDITOR. 

HINGS  may  happen  slowly  in  Burma,  but  when 
they  do  happen  they  take  a  long  time  to  atop. 
For  the  fir.st  time  in  the  camp’s  history,  we  had  bubonic 
plague  la.st  .spring;  and  it  is  only  now  (Oct.  18,  1918) 
that  we  are  nearing  the  end  of  a  four  months’  fight 
against  cholera,  a  fight  that  was  made  all  the  more 
difficult  by  the  simultaneous  occurrence  of  a  severe 
epidemic  of  influenza.  From  the  standpoint  of  training 
in  public  health  work,  this  year  has  furni.shed  me  with 
exceptionally  good  experience,  but  the  number  of  coolies 
that  have  been  claimed  by  the  epidemics,  and  those  that 
have  di.sappeared  into  the  jungle  to  escape  infection, 
have  left  us  with  barely  enough  labor  to  “carry  on.” 

This  has  been  a  particularly  untoward  year  all  over 


India,  as  regards  the  jirevalence  of  Sickness.  Cnseason- 
able  weather  created  conditions  that  seemed  to  favor 
the  .spread  of  both  influenza  and  cholenu  Earlier  in 
the  year  the  unusual  conditions  of  temperature  and 
moi.sture  were,  presumably,  largely  responsible  for  the 
appearance  of  plague,  which  in  the  first  instance  came 
probably  from  some  previously  infected  place,  such  as 
Mandalay.  Neither  the  plague  nor  the  cholera  was  in 
true  epidemic  form,  occurring  as  each  disea.se  did  in 
sporadic  ca.ses,  mainly  with  no  apparent  cau.sal  connec¬ 
tion.  If,  however,  there  ever  was  an  epidemic  any¬ 
where,  the  influenza  that  struck  us  takes  highest  honors. 

It  .started  about  last  .lune  in  liombay,  traveled  all  over 
India,  came  up  through  Burma  from  Rangoon,  and 
carried  away  with  terminal  pneumonia  .some  20(»  known 
ca.ses  among  the  natives  in  Namtu. 

Our  cholera  troubles  start (‘d  la.st  lune,  when  the 
di.sease  broke  out  in  Hsipaw  and  spread  through  the 
jungle,  paralleling  the  Burma  Rys.,  as  far  as  Lashio. 
The  sketch  shows  the 
position  of  the.se  towns 
in  relation  to  Namtu  and 
the  company’s  railway 
that  connects  with  the 
Burma  Rys.  at  Namyao. 

Precautionary  measures 
were  taken  immediatel.v 
to  prevent  the  infection 
from  traveling  up  our 
line  to  Namtu.  We  estab¬ 
lished  a  detention  camp 
at  Namyao,  where  all 
third-class  pas.sengers 
from  the  Hsipaw  side  as 
far  as  Maymyo  were  kept 
under  observation  for 
three  days  before  Wing 
allowed  to  proceed  on  our 
railway.  All  foodstuffs 
from  infected  areas  were 
destroyed.  No  foofl  that  could  be  eaten  uncooked  was 
permitted  to  be  kept  for  sale  in  the  local  bazaars. 
Guards  were  placed  on  roads  and  trails  through  the 
jungle  to  intercept  all  persons  going  from  infected  areas 
toward  Namtu. 

In  this  and  other  ways  we  kept  the  infection  at  a 
distance  for  about  five  w’eeks,  when  a  case  suddenl.v 
developed  in  Namtu,  and  within  a  few  days  sporadic 
cases  were  reported  all  along  the  line  to  Namyao. 
Pretty  nearly  everybody  was  then  taken  off  his  regular 
job  and  detailed  to  help  the  medical  and  .sanitary  staff 
to  cope  with  the  situation.  In  this  work  we  received 
the  assi.stance  of  Government  medical  officers,  who 
spotted  cases  and  administered  treatment.  We  built  a 
big  cholera  camp  at  Hsaikhao  to  receive  contacts  and  to 
care  for  the  cases  that  developt'd  among  them,  and  for 
such  cases  as  could  be  sent  to  the  camp. 

In  Namtu  we  placed  a  European  guard,  working  in 
eight-hour  shifts,  over  our  water-.supplies.  We  dis¬ 
continued  the  fresh  milk  supply,  and  for  a  while  sub¬ 
sisted  mainly  on  potatoes  and  onions  for  vegetables. 
A  cordon  of  men  was  flung  around  the  European  side 
of  the  camp,  and  a  guard  was  stationed  at  the  bridge 
across  the  Namtu,  in  order  to  prevent  any  coolies  from 
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the  .iunjrle  cominp  into  camp.  This  step  was  necessary 
heceuse  of  the  fact  that  the  coolies  had  the  danjrerous 
hal)it  of  stra^rtrlintr  alon^  the  open  road  or  through  the 
jun^de  fn)ni  village  to  villaKe  when  in  the  initial 
vomiting  and  pur^inj?  stav^e  of  the  attack. 

Within  a  short  time  Namtu  itself  was  fretMl  from 
infection,  hut  up  to  Oct.  18  residual  cholera  has  per¬ 
sisted  in  the  junjrle  stations  and  villajres.  About  four 
weeks  ajro  1  was  detailed  to  take  charge  of  the  anti- 
cholera  work  aloiiK  the  railway,  with  headcjuarters  at 
Nah.sy,  in  order  to  attack  the  last  footholds  of  the 
infection.  After  three  weeks’  work,  the  chief  features 
of  which  were  the  continual  in.spection  of  all  dwelliiiKs, 
the  spotting  of  ca.ses  of  sickne.ss  and  provision  for  their 
treatment,  and  the  di.spo.sal  by  incineration  of  those 
cases  that  terminated  fatally,  we  have  apparently  at¬ 
tained  our  object;  although  even  after  the  recjuired  21 
days’  time  has  elapsed  since  the  last  case  one  cannot  be 
certain  that  a  sporadic  case  may  not  appear  suddenly. 

Lonff  Girders  and  High  Columns 
Designed  as  Rigid  Frame 

(•ymnasium  l{e(|uirinK  52-F(M)t  Span  and  20-Foot 
Clearance  in  Heii^ht  Carried  as  Third 
Story  of  Building 

Hv  A.  E.  Wynn 

'I’l'ii.'wmi  .sici'l  <'«),.  Syrai  u.HC!,  N.  Y. 

ARClllTFR'TL’KAL  requirements  in  the  layout  of 
the  V.  W.  C.  A.  building,  at  Syracuse,  N.  Y., 
nece.ssitated  the  u.se  of  some  rather  unusual  details  in 
the  desijrn  of  the  reinforced  concrete  which  was  used 
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throujrhout  the  building.  In  the  gymnasium,  a  wing 
of  the  main  building,  a  rigid  frame  analysis  was  fol- 
lowetl  for  the  52-ft.  roof  beams  and  attached  columns. 


The  lower  portion  of  this  section  of  the  bu  l  imy 
is  excavated  for  a  swimming  pool  60  ft.  by  2')  ft 
plan  and  sloping  in  depth  from  4  to  8  ft.  The  uje., 
are  10-in.  concrete  walls  reinforced  for  both  earth  and 
water  pressure.  Above  the  tank,  and  on  all  sides,  a 
gallery.  Along  two  sides  this  consi.sts  of  a  slab,  vary¬ 
ing  from  4  to  7i  in.,  thick  cantilevered  out  7  ft.  from 
the  wall  lintels,  and  on  the  other  two  sides  it  is  earned 
on  beams  and  columns.  Above  the  .swimming  pool  i.s 
the  gymnasium  floor.  This  is  carried  over  the  pool 
by  beams  of  .‘18  ft.  span,  14  in.  wide  and  .“lu  in.  (hep. 
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with  a  floor  slab  of  4-in.  terra  cotta  tile  and  2-in. 
concrete. 

The  gymnasium  itself  had  to  be  free  of  columns,  so 
in  order  to  frame  the  roof  it  was  necessary  to  span 
.62  ft.  from  wall  to  wall  at  a  height  of  24  ft.  above  the 
floor.  Long  girders  of  this  type  are  usually  designed 
as  simple  beams  freely  supported  at  the  ends,  and  the 
columns  simply  to  take  the  total  loads  and  then  increase 
to  a  section  conforming  to  some  empirical  rule,  such 
as  making  the  depth  a  certain  fraction  of  the  span  and 
adding  so  much  .steel  to  the  outside  face.  This  method 
generally  gives  sections  which  are  too  large,  and  there 
is  usually  doubt  as  to  what  stresses  exist  in  the  col¬ 
umns.  In  this  particr’  ir  case  the  structure  was  designed 
as  a  rigid  frame,  the  girder  being  considered  monolithic 
with  the  columns.  As  it  was  to  be  used  for  .sport, 
the  roof  slab  was  designed  for  a  live-load  of  100  lb. 
per  square  foot,  and  the  columns  and  girders  for  60 
lb.  per  .square  foot.  Maximum  fiber  stre.ss  in  the  girder 
was  6,60  lb.  and  in  the  column  700  lb.  per  .square  inch. 

The  design  of  the  frames  is  shown  in  the  accom¬ 
panying  detailed  drawings.  The  columns  are  12  ft. 
apart  and  in  section  are  16  in.  wide  and  26  in.  deep 
at  the  top,  and  16  in.  wide  by  16  in.  deep  at  the  bottom. 
They  are  reinforced  sj  uimetrically,  the  columns  carry¬ 
ing  the  gallery  with  six  X-in.  square  bars,  and  the 
opposite  ones  with  six  lA-in.  square  bars.  The  girders 
are  14  in.  wide  by  52  in.  deep,  the  roof  slab  forming 
a  T  54  in.  wide,  and  they  are  reinforced  with  nine 
1-in.  and  two  ?-in.  square  bars.  Some  of  the  outside 
bars  in  the  columns  are  bent  over  into  the  top  of  the 
girder,  and  some  of  the  bars  in  the  girder  are  bent 
well  down  into  the  columns,  thoroughly  bonding  the 
girder  and  columns.  At  the  junction  of  the  columns 
and  girder  are  curved  brackets,  which  add  greatly  to 
the  appearance  of  the  structure  and  provide  greater 
depth  to  the  columns  and  girder  at  points  of  maximum 
negative  moment. 
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The  method  used  in  designing  these  frames  was  as 
follow--^ : 

Any  load  acting  upon  the  frame  will  cause  the 
jrinler  to  take  a  certain  slope  at  its  junction  with 
the  columns.  This  slope  can  be  calculated  for  any 
condition  of  loading  and  is  dependent  not  only  upon  the 
loading  but  upon  the  relative  stiffness  of  the  girder 
and  columns  and  the  amount  of  fixation  at  the  base  of 
the  columns.  Knowing  the  angle  of  slope,  the  moment 
at  the  junction  of  column  and  girder  required  to  pro¬ 
duce  this  slope  can  be  found.  Ry  equating  the  moments 
of  the  external  forces  on  one  side  to  this  moment,  the 
thrust  at  the  base  of  the  column  is  obtained.  The 
moment  at  any  point  in  the  frame  can  then  be  easily 
found,  and  then  the  stres.ses. 

Taking  the  simplest  case  of  the  girder  uniformly 
loaded  and  using  the  following  symbols: 

I  =  span  of  girder  columns  c.  to  c.; 

h  =  height  of  columns; 

ir  =  uniform  load  per  foot; 

=  .slope  of  girder  at  junction  to  column; 

E  —  modulus  of  elasticity; 

III  =  moment  of  inertia  of  girder; 

Ir  =  moment  of  inertia  of  column; 

then 

Ib  I  is  a  measure  of  stiffne.ss  of  girder 
and 

Ic/h  is  a  measure  of  stiffne.ss  of  column. 

A'  =  constant  depending  on  amount  of 
nxalion  at  ba.se  of  column  =  .T  if 
base  is  considered  free. 

Then  for  a  beam  uniformly  loaded  and  considered  as 
monolithic  with  the  columns  the  slope  L  is  given  by 


and  the  moment  required  to  produce  this  slope  is  given 
by 


M  = 


U'P  /  'Mr  \  r 


and  if  //  horizontal  thrust,  //  =  M/h.  In  a  similar 
manner  the  thru.st  for  other  conditions  of  loading  are 
found. 

The  different  steps  in  design  are  as  follows: 

1.  Design  the  girder  with  full  live  load  for  a  bending 
moment  of  wl‘/l2  at  the  center  and  wl’ /24  at  the  sup¬ 
ports  to  obtain  the  approximate  size,  area  of  steel  and 
width  of  T.  Assume  a  column  section,  placing  the  steel 
Hymmetrically. 

2.  ( alculate  the  moments  of  inertia  of  the  girder  and 
column. 

3.  Take  the  different  conditions  of  loading,  such  as 
girder  loaded  and  unloaded,  gallery  loaded  aid  unloaded, 
and  wind  pressure  on  either  side,  and  for  each  condition 
calculate  the  horizontal  thrust  H  and  vertical  reaction 
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li  at  the  ba.se  of  the  columns,  assuming  that  they  are 
free  at  the.se  points,  as  this  condition  gives  the  maxi¬ 
mum  moments  in  the  columns. 

4.  Knowing  the.se  thrusts  and  reactions,  the  bending 
moment  at  any  point  in  the  frame  can  be  found  by 
taking  moments  about  that  point.  Draw  the  moment 
diagram  for  each  force  acting  upon  the  frame. 

6.  It  will  Ih>  .seen  from  these,  as  shown  in  the  accom¬ 
panying  diagrams  drawn,  for  this  particular  ca.se,  which 
combination  of  loadings  will  give  the  maximum  positive 
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and  negative  moment  in  the  girder  and  columns.  Draw 
a  final  moment  diagram  giving  the.se  worst  conditions 
combined. 

6.  Check  the  maximum  moments  found  for  the  girder 
with  tho.se  originally  assumed. 

7.  Combine  the  maximum  moment  in  the  columns 
with  the  corresponding  vertical  reactions,  and  hence 
find  the  fiber  stre.ss  for  a  column  under  bending  and 
axial  thrust. 

8.  If  the  moments  in  the  girder  differ  materially 
from  tho.se  assumed,  and  if  the  stress  in  the  columns  is 
higher  or  much  lower  than  the  allowable  stres.s,  it  will 
be  neces.sary  to  change  the  .sections  or  steel  areas  or 
both,  and  as  this  will  change  the  resiwetive  moments  of 
inertia,  the  calculations  will  have  to  be  repeated.  Kx- 
perience  tells  the  .sections  to  a.ssume,  and  it  is  not  often 
necessary  to  make  more  than  two  .sets  of  calculations. 

9.  The  outward  thrust  at  the  base  of  the  columns 
must  be  taken  care  of  by  tie  rods  or  if,  as  in  this 
case,  they  are  connecte<l  by  beams,  by  the  tension  steel 
in  the  beams.  It  is  not  really  necessary  to  draw  the 
bending-moment  diagram.s,  as  an  examinatioi  oi  the 
direction  and  magnitude  of  the  thrusts  will  show  which 
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are  the  worst  conditions.  Even  if,  as  in  this  case,  the 
columns  are  continuations  of  columns  carryinj?  the  floors 
below,  they  cannot  be  considered  as  fixed  at  their  base, 
but  if  any  doubt  exists  as  to  the  amount  of  fixation 
the  calculations  can  be  repeated  for  a  frame  with  fixed 
ends  and  the  stresses  found  at  the  foot  of  the  columns. 
A  much  higher  fil)er  stress  can  be  assumed  as  safe, 
as  absolute  fixation  hardly  ever  occurs. 

Referring  to  the  accompanying  moment  diagrams, 
it  will  be  seen  that  the  maximum  positive  moment 
occurs  in  the  girder  when  the  roof  is  fully  loaded,  the 
gallery  is  unloaded  and  there  is  no  wind  pressure.  The 
column  not  carrying  the  gallery  has  maximum  moment 
uhen  the  girder  and  gallery  are  fully  loaded  and  with 
wind  pressure  on  the  opposite  column.  These  condi¬ 
tions  also  give  the  maximum  negative  moment  in  the 
girder.  The  worst  condition  for  the  column  carryi.ng 
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the  gallery  is  when  the  girder  is  loaded,  the  gall  < 
unloaded  and  there  is  wind  pressure  on  the  opp  te 
column.  The  roof  load  brings  tension  on  the  ou’  !e 
face  of  the  columns  and  is  a  maximum  at  the  top.  \v  ,j 
pressure  brings  tension  upon  the  inside  face  of  th*'  .  1- 
umn  it  is  acting  upon  and  upon  the  outside  face  of  tho 
opposite  column,  thus  decreasing  and  increasing,  resp.  r- 
tively,  the  tension  at  the  top  of  the  columns. 

When  the  gallery  is  loaded  it  brings  tension  on  the 
inside  face  of  the  column  above  the  gallery  and  on  the 
outside  face  of  the  opposite  column,  having  an  effect 
similar  to  that  of  wind  pressure. 

The  maximum  fiber  stress  in  the  girder  was  Gr)0  llj. 
per  square  inch  and  in  the  columns  for  worst  condi¬ 
tions  700  lb.  per  square  inch.  The  architects  for  the 
building  were  Taylor  and  Bonta,  of  Syracu.se  and  the 
general  contractors  were  Dawson  Bros.,  of  Syracuse. 


Mechanical  Devices  Help  Overcome 
Engineer  Shortage 

Combined  with  Tables  and  Standard  Formulas, 
They  Work  Out  Well  in  South  Carolina 
Highway  Department 

By  R.  a.  Brown 

■N.ssl.stant  KnKin<'<‘r,  .Sinitli  C.Trolina  Stall-  Tlinliway  Di-partiiH-nt. 
I'oliiiiiliia,  S. 

WITH  so  many  draftsmen  and  computers  called 
into  military  .service,  it  was  a  problem  to  utilize 
the  less  experienced  men  and  get  out  presentable 
plans  in  a  reasonable  length  of  time.  The  State 
Highway  Department  of  South  Carolina  lo.st  27  men 
to  military  .service  during  the  past  15  months.  To 
utilize  new  recruits  and  some  of  the  field  men  on  plans 
and  computations  mechanical  devices  have  been  adopted, 
as  it  is  easier  for  the  average  boy  under  18  years  of 
age  to  learn  the  use  of  a  mechanical  device  than  to 
perform  intricate  or  even  fairly  easy  computations. 

A  calculating  machine  is  used  by  the  department 
for  most  of  the  larger  computations.  Much  of  this 
work  is  done  by  a  young  woman  who  had  no  previous 
experience  in  engineering  computations.  To  aid  her  in 
computing  grades  on  vertical  curves,  the  formula  and 
a  typical  example  worked  out  in  detail  were  written 
out  and  pasted  alongside  the  keyboard.  The  formula 
used  is  that  for  the  approximate  parabola:  Middle 
ordinate,  M  =  J(f?,  —  G,)L,  where  G,  is  the  grade 
of  the  back  tangent  with  proper  sign,  G,  is  the  grade 
of  the  forward  tangent  with  proper  sign  and  L  is  the 
length  of  curve  in  stations.  A  plus  result  indicates 
that  the  ordinate  is  to  be  added  to  the  elevation  on 
tangent. 

To  enable  the  computers  to  find  from  the  middle 
ordinate  the  ordinates  at  other  points  on  the  curve, 
the  table  herewith  was  computed  for  the  curves  usually 
used  by  this  department.  Having  the  middle  ordinate, 
multiply  it  by  the  factor  opposite  the  given  distance 
and  under  the  length  of  curve  being  used,  to  get  the 
ordinate  at  any  given  distance  from  either  end  of  the 
curve. 

Since  the  grades  can  be  added,  the  result  multiplied 
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Factor*  Jiy  which  t)ic  middle  ordinate  must  Ik-  multiplied  to  obtain  ordinate  at  a 
(tiveti  diHtunce  from  point  of  curve  Kxample:  ( )n  a  200  ft.  curve,  the  ordinate  at 
u  di»tauce  of  27  ft.  i*  0  073  X  middle  oriiiuate. 
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bv  the  lenfrth  of  curve,  divided  by  8,  and  the  quotient 
multiplied  by  the  factor  taken  from  the  table  without 
cleann>r  the  calculating  machine,  the  operation  of  figur¬ 
ing  ordinates  is  accomplished  very  quickly.  To  find 
ordinates  for  400-,  500-  and  600-ft.  curves,  take  one- 
fourth  the  ordinates  given  under  200-,  250-  and  300-ft. 
curves,  respectively,  for  the  same  distance. 

It  might  be  added  that  the  calculating  machine  is 
used  also  for  finding  elevations  of  grade  on  tangents, 
as  well  as  on  vertical  curves.  Starting  from  a  given 
elevation  on  the  grade  tangent,  the  rate  of  grade  is 
added  or  subtracted  successively  for  each  100-ft.  sta¬ 
tion.  For  fractional  stations  the  rate  is  quickly  multi¬ 
plied  on  the  machine  by  the  fractional  station,  and 

applied. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Properly  Allocating  the  Cost  of  Highway 
Transportation 

Sir — The  letter  by  W.  Earl  Weller,  city  engineer  of 
Binghamton,  N.  Y.,  in  Engineering  Neivs-Record  of 
Jan.  9,  1919,  p.  107,  brings  up  a  question  that  must 
be  settled  sooner  or  later,  and  to  which  I  believe 
con.sideration  should  be  given  now — that  is,  the  question 
of  properly  allocating  to  the  cost  of  goods  transported 
over  the  highways  by  motor  trucks  their  fair  share  of 
the  cost  of  building  and  maintaining  those  highways. 

Though  I  do  not  agree  with  Mr.  Weller  that  the 
ton-mile  cost  is  the  proper  basis  for  comparing  the 
cost  of  motor-truck  transportation  with  rail  transporta¬ 
tion,  because  the  elements  of  flexibility  of  delivery  and 
time  of  delivery  demand  careful  consideration  in 
determining  the  choice  of  method  of  transportation,  I 
feel  that  he  has  brought  up  a  very  important  subject 
for  discussion  when  he  reminds  us  that  under  pre.sent 
conditions  the  consumer  of  rail-transported  goods  pays 
his  full  proportion  of  the  cost  of  roadway  construction 
and  maintenance,  while  the  consumer  of  truck-trans¬ 
ported  goods  shifts  that  portion  of  the  cost  to  society 
as  a  whole.  The  exception  to  this  would  be  in  a  state 
where  motor  vehicles  were  taxed  as  nearly  as  possible 
in  proportion  to  their  destructive  effect  upon  the  high¬ 
way. 

As  an  abstract  proposition,  that  would  seem  to  be  the 
ideal  solution  of  the  whole  problem ;  but  I  fear  that  the 
practical  difficulties  of  equitably  determining  the  rate 
to  apply  to  each  vehicle  would  be  insurmountable,  since 
neither  weight  or  speed  alone,  nor  the  two  together,  are 
always  the  only  or  even  the  most  important  factors  in 
determining  the  destructive  effect  of  a  vehicle. 

There  can  be  no  doubt  that  within  a  moderate  radius 
of  the  larger  cities  and  between  large  cities  situated 
comparatively  close  together,  there  is  a  marked  tendency 
to  transport  all  perishable  and  other  high-class  freight 
by  motor  truck,  and  it  is  probably  but  a  question  of 
comparatively  few  years  until  all  of  this  work  will  be 


handled  by  motors,  leaving  the  railroads  to  handle  the 
through  freight  and  the  low-grade  bulky  freights. 

This  is  going  to  mean  an  even  more  insistent  demand 
than  at  present  for  good  interurban  roads  and  for  wider 
roads  to  take  care  of  the  denser  and — because  of  the 
rapid  increase  in  the  use  of  pneumatic  tires  on  trucks — 
more  rapidly  moving  traffic.  Unless  some  satisfactory 
method  of  assessing  the  cost  of  building  and  maintain¬ 
ing  these  roads  is  worked  out,  the  cost  of  these  items 
is  likely  to  be  unjustly  distributed. 

As  an  instance,  consider  the  State  of  New  Jersey. 
The  roads  of  that  state,  though  the  condition  of  many 
of  them  at  present  offers  nothing  to  be  proud  of, 
represent  the  investment  of  large  sums  of  money,  yet 
I  believe  that  more  than  half  of  the  heavy  traffic  using 
the  roads  across  the  central  portion  of  the  state  neither 
originates  nor  terminates  in  New  Jersey  and,  naturally, 
the  state  receives  no  other  revenue  from  this  traffic  than 
the  small  amount  of  the  license  fee  from  those  trucks 
which  are  regi.stered  in  New  Jersey. 

I  do  not,  at  this  time,  feel  prepared  to  offer  any 
solution  of  this  important  problem,  but  merely  write 
becau.se  I  feel,  as  Mr.  Weller  and  many  other  engineers 
seem  to  feel,  that  we  cannot  have  too  much  discussion 
on  the  subject.  Charles  F.  Dingman. 

Palmer,  Mass. 


Restudy  of  Column  Loadings  to  Unify 
Column  Formulas 

Sir — Dr.  Waddell’s  letter  in  your  issue  of  Jan.  Ifi, 
1919,  p.  155,  is  along  the  lines  of  the  discussion  offered 
by  me  on  the  report  of  the  Committee  on  Steel  Columns 
and  Struts  of  the  American  Society  of  Civil  Engineers. 
Many  engineers  can  testify  that  this  report  has  caused 
a  doubt  to  be  raised  among  designers,  and  not  only 
among  those  who  have  no  ready  means  of  verifying  the 
basis  for  the  formulas  that  they  must  use,  but  seem¬ 
ingly  among  many  that  should  have  confidence  in  what 
has  been  done  in  the  past  and  in  their  long  experience 
in  designing  steel  columns. 

That  there  was  not  unanimity  of  opinion  among  the 
members  of  the  committee  in  propounding  the  formula 
20,000  —  100//r,  between  the  limits  of  80  and  100  l/r, 
with  a  maximum  of  12,000  lb.  is  certain,  and  it  is  to 
be  regretted  that  there  was  not  a  minority  report  to 
call  attention  to  the  fact  that  the  formula  was  not  one 
having  the  approval  of  the  entire  committee,  thus  saving 
the  whole  society  from  having  to  stand  sponsor  for 
it  before  structural  engineers  and  engineers  generally. 

However,  there  is  yet  time  for  the  various  societies 
to  get  together  and  make  every  endeavor  to  arrive  at 
an  agreement  on  one  straight-line  formula  for  each 
grade  of  material,  and  discard  the  dozen  or  more  that 
are  now  in  common  use  to  a  greater  or  less  extent. 
There  should  be  no  doubt  that  the  Engineering  Institute 
of  Canada,  of  which  the  writer  is  a  member,  would  join 
in  such  a  movement.  Extended  use  has  not  yet  been 
made  of  the  new  parabolic  formula  which  they  have 
recently  adopted.  That  formula  would  cause  a  great 
deal  of  difficulty  in  designing  long  spans,  especially  such 
a  structure  as  the  Quebec  cantilever,  for  which  was  used 
the  formula  17,500  —  lOl/r  with  a  maximum  of  14,000 
lb.  or,  when  all  the  stresses  had  been  included  and 
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.seniiuiarie.s  ns  well,  a  maximum  of  IS, 000.  Thi.s  is  for 
a  m«‘dium  steel  with  a  y iehl-poiiit  of  :tr»,000  pounds. 

An  invest it;at ion  of  the  NiaKara  railw/iy  areh  just 
earned  *»ut  l»y  the  writer  necessitated  the  careful  study 
of  the  prop**!'  unit  stresses  to  use,  incIndiiiK  column 
formulas;  aiul  as  it  was  proposed  to  include  idl  kinds 
of  .stresses  in  the  totals,  including  sivondaries  am! 
impact,  the  resultinj.r  total  stress  was  in  elfect  an 
«‘(|ni valent  dead-load  stress,  jis  is  the  case  for  an.v 
complete  stress  sheet  at  the  present  perioil.  Therefore, 
the  most  logical  column  formula  or  curve  of  unit 
stresses  for  columns  seemed  to  he  one  derived  from  the 
table  of  unit  stresses,  for  the  same  class  tif  steel  and 
t.\p«‘  of  columns,  estahlished  for  the  Hell  (late  arch  liy 
(lustav  I.indenthal.  This  is  shown  at  the  top  of  the 
annexed  dia^rnm,  and  is  nearly  2lt,0()()  —  100/  r  for  the 
orilinary  form  of  chord  section  and  for  steel  with  a 
yield-|M)int  of  ll.'t.OOO  Ih.,  the  maximum  to  he  20,000  Ih. 
and  the  superior  limit  of  /  r  to  he  llt.'i. 

The  diaK'rain  shows  an  essentially  correct  plotting 
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ultra-coii.si'i \  ' 

opinion,  and  the  upper  Imnt  ii  i- 
approach  to  what  must  .  , „ 
tually  he  adopted  if  the  .i|,|. 
iiiKly  ultimate  coiu’lnsion  i  i,, 
he  reached.  The  practm  ..f 
adopting  a  maximum  stu  ■ 
limit  helow  a  certain  valni'  of 
l/r  is  to  the  writer  hy  mi  mrims 
rational  if  the  cohimns  aiv 
properly  detailed,  except  in  i(,e. 
case  of  the  formulas  like  the 
topmost  one,  KiviiiK  values  m 
excess  of  20,000  Ih.,  or  ciun- 
spondinjr  values  for  other 
inuhiH  for  other  ^nides  of  steel 
The  .same  formula  for  a  rriven 
Kiiide  of  ste«‘l  mijfht,  however, 
he  used  f«ir  various  class»*s  ol' 
work,  hy  adopting  one  set  of 
limits  of  /  /•  for  huildiiiK  work, 
one  set  of  limits  for  hiyhwav 
hritlKes,  and  another  set  of  lim¬ 
its  for  railway  hritltces.  The 
maximum  for  such  a  formula 
iniKht  he  considen-d  2l,n(Mi 
— 120/  r,  with  it  maximum 
of  20,000  Ih.,  and  of  course  makiiiK  the  re.-t  of  tlie 
specillcation  conform  to  the  formula.  This  would  entail 
il  study  of  whether  to  adopt  the  use  of  the  net  .section 
in  desi».rninir  the  columns  of  a  structure,  after  the 
method  developed  hy  Mr.  landenthal  on  the  Hell  (late 
arch,  and  of  many  other  seeming  rellnemeiits.  The 
loading  to  he  incorporated  in  railway  siH'dllcations  is 
also  in.separahly  tied  np  to  the  unit  stres.ses,  and  seems 
quite  far  from  a  tlnal  settlement.  The  limits  woultl, 
as  stated,  he  much  Ki‘'»ter  in  the  value  of  /,  r  for  high¬ 
way  hridrres,  and  Ki’eater  still  in  the  columns  and  struts 
for  mill  huiltliiiKS  and  similar  structures. 

When  we  study  the  very  un.satisfactory  condition  as 
shown  hy  the  diiiKram,  it  would  seem  to  he  only  a 
lof(icaI  course  for  the  American  Kailway  HiiKinecriiiK 
A.ssociation  to  ask  for  conference  committees  from  the 
American  Society  of  (^ivil  KiiKineers;  the  KiiKincerina 
Institute  of  ('aiuida;  the  state  hiKhway  departments; 
the  huildiiiK  departments  of  the  lar«:'‘r  cities;  the  hridye 
tlivision  of  the  National  IliKhways  Association,  ami 


of  the  principal  column  formulas  that  have  received 
the  .sanction  of  enifineers  for  various  purposes,  although 
some  of  them  are  of  local  adoption.  All  of  the  more 
commonly  used  ones  lie  in  a  zone  between  12,(100  — 
liO/  r  and  18,000  —  (>0/  /-,  and  the  new  t'anadian  and 
the  pntpo.sed  A.  U.  K.  A,  formulas  lie  in  the  same 
/.one.  The  mean  of  these  two,  or  15,000  —  00/ 'r  is 
of  course  at  the  center  of  the  zone,  and  is  practically 
the  same  as  the  formula  of  the  New  York  City  huildint; 
.sule.  Thi.s  is  what  the  writer  had  adopted  for  a  1919 
edition  of  "(teneral  Specifications  for  Steel  Uoofs  and 
Uuildinprs,"  hut  now  that  a  still  more  unsettled  condition 


similar  other  interested  orKiinizations. 

The  necessity  would  then  present  itself,  in  arriving 
at  the  proper  formulas,  of  a  careful  selection  and  plot- 
tinjr  of  all  of  the  column  tests  of  the  past,  and  the 
more  recent  ones,  such  as  those  made  by  the  American 
Society  committee,  and  those  Kiven  in  the  more  recent 
report  of  the  Hureau  of  Standards,  usint;  of  course  only 
those  tests  made  on  fairly  well  desiKiied  columns  and 
those  which  are  reliable  from  every  point  of  view.  Tlie 
lower  lines  in  the  zon?  too  often  repre.sent  formulas  that 
took  account  of  tests  of  columns  that  were  impropeily 
desijfned  and  detailed.  The  matter  of  en<l  conditions, 


lally  for  ImildintrH,  Hhoulil  l»e  Meltlfd  uiid 

plainly  ilefined. 

Ihc  |)araboIic  curvt*  C  on  th»*  iliiiKnirn,  In'KimiiiiK  ut 
12  000,  is  the  Curmdimi  formula  r,i,(M)0  (».;{  (/  r)', 

and  that  atartinK  f »■«>»»  Id.OOO  ih  the  |)ro|M»««*<l  f«)rmulu 
of  Ih.-  A.  K.  K.  A.— IM.OOO  —  0.2r,  (/  r)'.  While  they  are 
coinparatively  Mirnple,  it  ia  hy  tio  meaiia  eerlaiii  that 
it  IS  wise  to  K‘>  huc-k  to  curved  formulaa  after  haviiiK 
ahanii.tned  them  to  u  very  Kfeat  extent  in  favor  .if  the 
iimr.-  siniiile  and,  in  the  .ipini.in  .if  many,  e.|ually  exac* 
,slraiKhl-line  formulaa.  The  reatu.ly  of  all  .if  the  avail- 
aid.-  data  will,  h.iwever,  .letermine  thia  t.i  the  aatlafac- 
lion  of  all  concerned.  ('IIAKI.K.S  K.  Kowi.kk, 

('.inaultiiiK  KtiKineer. 

•!S,  Church  St.,  New  Y.iik  City. 

(  orrects  Statemont  of  lAwelman’s  I'ay 

Sir— Keplyinj?  t.i  the  lett.*r  .if  U.  Ueimann  in  your 
issue  .if  ■hm.  Ih),  l'.)l'.),  p.  2ri;{,  relative  to  the  pay  of 
a  Icv.-linan  o//  a  litir  iioiv  iiwnt-il  hy  the  Hdltiiimir  atid 
Ohio  U.U.,  the  line  referred  to  waa  the  PiltaliurKh 
.Southern  K.K.,  acpiir.-d  an.l  now  operated  aa  the  Wheel¬ 
ing  .liviaion  of  the  Haltimore  an.l  Ohio. 

It  la  a  matter  <if  contfrut illation  that  the  pay  of 
levelinen  ia  at  least  $14ri,  which  ahowa  that  there  has 
la-.-ii  an  advance.  K.  N.  (tiNKKK. 

Muiralo,  N.  Y. 

KiiKinecrs’  Salary  Schedule  l*ropoHed 

Sir  On  account  of  the  reaponailiility  resting  upon 
the  railr.iad  technical  engineer  for  the  success  of 
transp.irtation,  it  is  important  that  he  receive  proper 
r.‘.-.iK»iti.in  in  the  way  of  pay.  Thia  is  of  interest  and 
of  unp.irtance  to  the  puhlic. 

lia.l  the  eiiKiiieer  heen  ade.|uately  represented  in  th.- 
heannjfs  before  the  WiiKe  Hoard  of  the  United  States 
Kailr.ia.i  .Administration  prior  to  the  isauiiiK  of  Order 
So.  27,  that  order  mitfht  not  have  been  totally  oblivious 


of  hia  w.irk.  A  c.inference  of  railr.iad  technical  cii- 
Kineers  will  be  held  in  ChicitK.i  .Mar.  17  to  di.scuss  econ 
omic  .{ueationa  .if  interest  t.i  the  profession.  Am.iny 
these  ia  the  application  of  .ivertime  rules  of  the  Kail 
road  Administration.  .Many  eiiKineera  are  oppn.se.l 
to  overtime  .m  the  Ki'oun.i  that  it  does  not  permit  the 
best  work.  They  h.il.l  that  the  ni.inthly  salary  shoul.l 
be  adeipiate  and  that  .ivertime  shoul.l  n.it  be  c.insi.ler.‘.l 

The  inclosed  sch.slule,  which  waa  pr.‘par«‘4l  by  tin- 
American  Aaam-iati.in  of  KiiKini-ers  an.l  appr.ivtsl  by  its 
railroa.i  c.imniittee,  c.insistiiiK  "f  W  H.  Finley,  Iv  II 
Lee  and  W.  W.  K.  Sparr.iw,  ia  the  first  attempt  ma.le  by 
an  orKani/.ation  of  enttineera  to  say  what  salaries  ah.iul.l 
be  paid.  Thia  ia  not  a  final  ache.hile  but  a  preliminary 
one,  ami  comment  ia  invited  It  la  beinK  sent  t.i  man- 
iiKers  and  to  others  int.*reat.-d  in  this  aubje.-t  Y.ui 
will  note  that  there  ia  mi  attempt  made  to  lake  up 
specialties  in  the  railr.ia.l  field,  but  it  .ioea  lay  t)!e 
Kr.iundw.irk  f.ir  uniformity  in  clasaifyinr;  the  variou' 
positions  in  railroa.i  ent^ineeriny  .iepartmenta. 
('hiciiK.i,  III.  C.  K.  Dkaykk, 

Secr.*tary,  American  Aaa.i.-iali.in  of  Knj?ineera. 

Over  $r>,000,0(H),0()0  Worth  of  MineralM  .Mined 

Mineral  pr.iducta  w.irth  m.ir.*  than  $.'•,000,000, 000 
w-ere  pr.idiiceil  by  the  mines  of  the  Unit.-.l  States  in 
IDIH,  accordiiiK  to'  estimates  by  the  United  States 
(JeoloKical  Survey.  Thia,  it  ia  estimated,  ia  rmire  than 
$ir>0,000,000  increase  over  1017,  and  nearly  $2,000,000,- 
000  m.ire  than  10 Hi.  The  estimates  show  that  the  out¬ 
put  of  piK  iron,  copper,  ferr.i  alloys,  lead,  zinc,  Kold, 
silver  and  aluminum  was  valu.-d  at  sliKhtly  under  $2,- 
000,000,000  in  lOlK,  as  aKainat  a  little  more  than  $2,- 
000,000,000  in  1017,  whereas  the  minmetallic  products, 
the  principal  of  which  are  coal,  petroleum,  clay  pnalucta, 
cement  and  natural  were  valued  at  more  than  $.‘{,> 
250,000,000  in  10 IK,  aa  uKainst  leas  than  $.‘1,000,000,000 
in  1017.  'I'h.'se  flKures,  as  announced,  are  preliminary 
estimates  of  the  production  of  10 IK. 
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Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Home-Made  Hicycle  Support  for  End 
of  Concrete  Chute 

N  THE  construction  of  the  (lil  raltar  darn,  trear 

Santa  Barbara,  Cal.,  there  was  built  on  the  job  a 
two-wheeled  support  for  the  end  of  the  concrete  chute. 
This  device  made  it  ea.sy  to  shift  the  delivery  end  of 
the  chute,  theret»y  savinj?  the  expr*nse  involved  in  a 
separate  block-and-tackle  support  or  the  delay  occa¬ 
sioned  in  moviiiK  when  the  delivery  section  i  supported 
on  a  trestle. 

As  shown  in  the  accompanying  illu.stration,  the 
“bicycle”  was  made  up  of  two  wheels  taken  from  an 
ordiimry  concrete  buKKy  nod  mounted  on  a  frame  built 


THIS  CIH  TK  HA1>  HirVlM.K  TO  HIDE  AKOHND  ON 


up  of  .scrap-iron  and  .short  pieces  of  old  pipe.  By 
pnttinjr  a  through  bolt  and  nut  in  the  head  of  the  fork 
supporting  each  wheel,  and  keeping  the  bolt  fairly 
tight,  the  wheels  could  be  kept  steady  in  any  direction 
after  being  aligned  by  hand.  Thus,  for  moving  ahead 
Ihe  wheels  would  be  directed  at  right  angles  to  the 
frame,  or  for  swinging  around  the  swivel  joint  they 
would  be  placed  parallel  to  the  frame,  and  wherever 
placed  would  retain  their  relative  positions  as  the  end 
of  the  chute  was  moved  to  a  new  location. 

A  slope  of  3  to  1  was  standard  for  concrete  chutes 
on  the  job,  so  the  irons  used  to  attach  the  bicycle  frame 
to  the  chute  were  made  accordingly.  To  change  the 
device  to  another  section  of  chute  it  was  only  necessary 
to  remove  the  bolts,  two  on  either  side  where  the 
frame  W’as  attached  to  the  lip  of  the  chute,  and  make 
the  same  connections  on  the  new  chute  section. 

The  device  was  developed  by  Mr.  Slocum,  one  of  the 
superintendents  for  Bent  Bros,  and  W.  A.  Kraner,  con¬ 
tractors  on  the  Gibraltar  dam. 


Camp  Drinking  Fountains  Improvised 
From  Barrels 

RINKING  water  was  distributed  by  means  of 
bubbling  fountains  improvised  from  barrels  to 
workmen  constructing  the  extension  to  Camp  Cu.ster. 
.\s  shown  by  the  drawing,  50-gal.  casks  were  mounted 
.146 
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upright  on  stout  wood  frames  2  x  2  x  3  ft.  A  half-inch 
connection  in  the  cask  bottom  connected  with  .{-in.  pipe 
to  the  bubble  jets.  The.se  were  set  in  ordinary  pint 
tin  cups  so  that  the  lips  of  the  drinkers  would  not 
touch  the  jets.  The  jets  were  also  slightly  inclined  to 
prevent  the  water  from  falling  back  on  itself.  Per¬ 
forations  in  the  tin  cup  permit  it  to  drain  out.  To 
prevent  formation  of  a  puddle  to  breed  mo.squitoes  a 
sump,  as  shown,  is  built  under  the  bubblers.  This  sump 


nuuuLiNc:  koi’ntai.ns  shiti.y  dkinkino  water  to 
WOUKME.V  at  camp  CUSTER 

is  1  X  1  X  H  ft.,  and  is  filled  with  broken  stone.  The 
barrel  is  filled  through  a  hinged  door  in  the  top. 

At  the  height  of  operations,  when  the  working  force 
was  about  2500,  one  driver  and  two  helpers  with  a 
wagon  kept  all  the  fountains  supplied  with  fresh  water. 

Camp  Custer  was  built  by  the  W.  E.  Wood  Co., 
Detroit,  Mich.,  contractors,  under  the  direction  of  Maj. 
T.  A.  Leisen,  constructing  quartermaster,  and  Samuel 
A.  Greeley,  supervising  engineer. 


Skew  Bridge  Spans  Shifted  Laterally 
by  Jacks  on  Rocker  Blocks 

By  S.  a.  Snyder 

Field  Supt'rlntpndent.  The  Foundation  Co.,  Now  York  Clt,v 

UNIQUE  method  of  shifting  bridge  spans  was 
recently  applied  successfully  at  the  Delaware  River 
bridge  of  the  Central  R.R.  of  New  Jersey  at  Easton. 
Penn.  Three  174-ft.  double-track  railroad  spans  were 
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'(hifted  9  ft.  south  when  it  became  necessary  to  build  a 
new  bridtre  of  heavier  desiKM  alongside  of  the  old 
bridpe.  The  sketch  herewith  indicates  in  outline  the 
details  of  the  method  used.  An  acetylene  torch  was  first 
applied  to  cut  through  the  plates  of  the  main  shoes, 
which  were  made  in  one  piece  and  had  to  be  divided  in 
order  to  allow  independent  movement  of  the  spans. 

A  special  yoke,  of  21-in.  diameter,  bent  into  the  shape 
of  U-bolts  with  31  X  7-in.  steel  yoke  plates,  was  made 
fast  under  the  end  pins.  Hanger  bolts  carried  the  load 
to  the  24-in.  80-lb.  I-beams,  as  shown  in  the  .sketch,  by 
the  5-in.  rails  laid  acro.ss  these  beams  and  the  7  x  21-in. 
plate  on  top.  Oak  blocks,  12  x  12  in.  in  size,  were 
fastened  to  the  under  side  of  the  beams  with  nails, 
and  below  them  100-ton  hydraulic  jacks  were  erected 
upon  the  rocker  blocks  C  x  12  in.  in  size. 

Twenty-two  jacks  in  all  were  u.sed,  and  two  men  were 
stationed  at  each.  At  the  given  signal  all  started  pump¬ 
ing  at  once;  when  the  .spans  lifted  the  jacks  rolled  on  the 
rocker  blocks,  moving  sidewi.se  and  endwise  at  the  same 
time  to  allow  for  the  skew.  The  movement  was  made 
in  six  working  hours  by  The  Foundation  Co.,  233  Broad¬ 
way,  New  York,  with  the  writer  as  field  superintendent, 
under  the  general  direction  of  A.  E.  Owen  as  chief 
engineer  of  the  Central  R.R.  of  New  Jersey. 


position.  The  sloiw  of  the 
forward  end  of  the  skip,  as 
shown,  insured  a  clean  deliv¬ 
ery  of  materials.  The  weight 
of  the  skip  and  the  steep  angle 
of  the  cableway  (.something 
over  30  degrees)  were  found 
sutluiont  to  .secure  a  prompt 
return  to  the  loading  point 
when  the  hauling  line  was 
slacked  away.  The  skij)  was 
built  up  on  the  job  partly 
for  economy  and  partly  be¬ 
cause  all  eiiuipment  for  this 
work  had  to  come  through  a 
tunnel  with  a  maximum  clear¬ 
ance  of  42  X  46  inches. 

The  skip  was  devised  by  W. 
A.  Kraner,  of  Bent  Brothers 
and  W.  A.  Kraner,  contrac¬ 
tors  on  the  dam,  and  worked 
so  successfully  that  two  of  them  will  be  use<l  when 
the  work  is  re.sumed  after  the  .season’s  high  water. 
During  the  season  just  closed  the  skip  regularly  made 
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a  round  trip  per  minute,  handling  50  cu.ft.  of  material 
on  a  185-ft.  lift. 


Line  Automatic  Dump  Skip 
Makes  Speedy  Record 

0  ELEVATE  mixed  sand  and  gravel  to  screens,  on 
the  dam  near  Santa  Barbara,  Cal.,  a  wooden  skip 
was  designed  to  be  operated  on  a  cableway  by  a  single 
line,  and  to  dump  automatically.  The  skip  was  sup- 
ported  from  a  two-wheeled  carrier,  as  shown  in  the 
illu.stration,  in  such  a  way  that  when  full  it  balanced  in 
a  stable  position.  The  forward  end  of  the  skip  carried 
a  round  bar  projecting  on  either  side.  As  the  skip 
passed  over  the  bunkers  these  projections  were  caught 
by  slots  in  a  pair  of  rails,  thus  stopping  and  holding  the 
forward  end.  Then,  as  the  carrier  was  advanced  a  few 
feet  farther,  the  skip  would  revolve  around  the  pins 
on  which  it  was  supported,  and  turn  over  into  dumping 


Cost  of  Resurfacing  Street  Excavations  in 
Ia>s  Angeles 

Resurfacing  of  street  excavations  to  the  amount  of 
579,062  sq.ft,  has  been  done  at  Los  Angeles  for  the  fol¬ 
lowing  unit  costs,  according  to  the  annual  report  of  the 
Engineering  Department.  The  names  of  the  various 
pavements  included  and  the  unit  cost  per  square  foot 
for  replacement  are  as  follows:  Asphalt.  27.31c.;  mac¬ 
adam,  16.16c.;  brick,  33.34c.;  granite  block,  18.67c.; 
concrete,  17.58c.;  oiled  gravel,  10.51c.;  streets  not  oiled, 
graveled  nor  paved,  0.42c.;  sidewalks,  18.69c.,  and  curb 
per  linear  foot,  43.39c.  All  excavations  are  taken  care 
of  by  city  forces  under  the  supervision  of  a  city  fore¬ 
man,  which  method  is  reported  to  be  both  satisfactory 
and  economical. 
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('onference  Promotes  “Build 
Your  Own  Home”  Movement 

hisciissrs  l.rKislative  Measures  Where¬ 
by  Loan  Ass«K’iation  Securities 
May  He  Made  Available 

At  a  recent  conference  held  in  Wash- 
in^rt^)n  ways  and  means  were  discussed 
t)y  which  legislation  may  be  enacted  to 
.lake  ne^'otiahle  the  securities  of  the 
huildin)?  ami  loan  associations,  for  the 
purpose  of  financing  the  “Build  Your 
Own  Home”  nu>vement.  The  confer¬ 
ence  was  called  by  F.  T.  Miller,  direc¬ 
tor  of  the  Division  of  Public  Works  and 
('onstruction  Development,  Department 
of  Labor,  and  was  held  in  the  offices  of 
the  division  in  Washinfjton,  D.  C.  A 
Mumbt'r  of  delegates  representing  the 
letrislative  committee  of  the  United 
States  League  of  Local  Building;  and 
Loan  Associations  were  present. 

It  was  announced  by  Mr.  Keesler, 
president  of  the  league,  that  a  caucus 
had  bt*en  held  previously  to  the  meet- 
intrs.  The  Solicitor  of  the  Treasury 
was  present  at  the  caucus,  which  de¬ 
cided  informally  upon  the  followinR: 

"A  law  should  be  advocated  modeled 
somewhat  upon  the  Federal  farm  loan 
act  and  somewhat  upon  the  provisions 
of  the  act  esUiblishinp  the  Land  Bank 
of  the  State  of  New  York — in  other 
words  to  establish  home  loan  banks  in 
each  Fe<leral  Reserve  district,  providing 
for  small  fixed  capital  and  safeguarded 
by  proper  restrictions,  of  which  banks 
the  local  building  and  loan  associations 
would  become  stockholders.  These 
would  be  authorized  to  accept  building 
and  Ipan  collateral  from  member  asso¬ 
ciations  an<l  issue  debenture  bonds 
therefor.  Such  bonds  and  the  assets  of 
the  home  loan  banks  would  be  declared 
instruments  of  the  United  States  Gov¬ 
ernment  and  exempt  from  taxation.” 

The  league  has  a  membership  of  7269 
associations  with  a  collective  individual 
membership  of  .3,8.18,612.  It  was  stated 
that  it  had  loane<l  all  its  available 
money  and  that  it  w'as  now  six  months 
in  arrears  in  making  loans.  In  the 
present  condition  of  affairs,  the  mem- 
liers  are  unable  to  assist  the  construc- 
t  ion  movement  bt'cause  of  the  non¬ 
negotiability  of  their  assets,  but,  it  was 
(Miinted  out.  if  this  could  be  remedied, 
the  associations  could  make  loans  for 
home-building  purposes  to  a  very  large 
extent. 

Their  assets,  it  was  stated,  which  are 
estimated  at  $2,000,000,000,  are  for  the 
most  part  first  real  estate  mortgages. 
These  are  not  acceptable  at  the  Federal 
Reserve  or  national  banks,  and  in  many 
states  are  not  transferrable  by  state. 

(Concluded  on  page  350) 
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American  Delegates  to  Paris  Engineering 
Congress  Report  Conditions  in  France 

Describe  Waterways,  Road  Situation,  Lens  Mines,  Hydro-Electric 
Conditions  and  Ports — Franco-American  Commission  Proposed 


That  French  engineers  do  not  de¬ 
sire  help  from  American  engineers, 
except  certain  specialists,  was  again 
emphasized  at  a  large  meeting  of  the 
New  York  membt‘rs  of  the  four  na- 
tion.al  societies  in  the  auditorium  of 
the  Enginc'ering  Societies  Building  on 
Feb.  10.  Most  of  the  delegates  to  the 
French  engineering  congress  in  Paris 
were  present  and  informally  reported 
on  the  trip  to  France  anti  their  im- 


Employment 

Professional  and  Special  Sec-  j 
tion.  United  States  Employment 
Service;  Thomas  T.  Read,  man-  | 
ager  Eastern  zone,  16  East  42nd  i 
St.,  New  York,  and  Ward  R.  | 
Robinson,  manager.  Central  and  i 
W’estern  zone,  6.3  E.  Adams  St.,  ' 
Chicago.  j 

•American  Association  of  En¬ 
gineers,  F.  H.  .Meyers,  manager,  i 
29  So.  La  Salle  St.,  Chicago.  i 
Service  to  members  only,  but 
Army  or  Navy  engineers  in  uni¬ 
form  W’ho  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge.  I 


pressions  of  the  French  attitude  and 
engineering  conditions  there.  Col.  H. 
S.  Crocker,  vice-president  of  the 
American  Society  of  Civil  Engineers, 
presided. 

This  delegation  was  invited  by  the 
SocuHe  des  Ingenieurs  Civils  to  visit 
a  Paris  Congress  of  Engineers,  as  de¬ 
scribed  in  our  issue  of  Nov.  28,  1918, 
p.  1003,  and  attended  various  sessions 
and  committee  meetings  from  Dec.  16 
to  Jan  18.  A  significant  action  of  the 
Congress  was  reported — it  proposed 
a  permanent  Franco-American  Interna¬ 
tional  Commission. 

Dr.  George  F.  Swain,  past  president 
of  the  civil  engineering  society,  who 
was  made  chairman  of  the  delegation 
after  Maj.  J.  S.  Case  left  for  Italy, 
described  the  work  of  the  Congress  and 
stated  that  it  included  public  men  and 
business  men.  M.  Millerand,  former 
Minister  of  War  of  France,  was  chair¬ 


man  of  the  Congress.  It  was  de.sircd 
to  consult  American  engineers  with 
reference  to  three  problems;  (li 
Changing  war  industries  to  a  peact 
basis;  (2)  rebuilding  the  devastated 
districts,  and  (3)  the  great  engineer 
ing  problems.  The  last  were  discussed 
by  the  Congress  through  committee!- 
on  ports,  navigable  waterways,  roads 
waterpower,  and  technical  education 
Reports  are  to  be  prepared  by  the 
American  delegates  and  sent  back  to 
the  Congress. 

Dr.  Swain  described  their  visits  to 
various  ports  in  southern  France, 
Grenoble,  Marseilles,  and  Lyons,  where 
they  were  entertained  by  the  Chamb«‘rs 
of  Commerce,  and  said  that  French 
engineers  are  anxious  to  cooperate  and 
learn  American  methods,  having  been 
surprised  by  the  speed  of  the  Army 
construction  in  France.  lie  reported 
the  action  of  the  Congress  in  voting 
to  ask  for  the  permanent  h'ranco 
American  International  Commission. 
The  delegates  left  a  preliminary  report, 
answering  c}uestions  and  commenting 
on  the  action  of  the  Congress  on  vari¬ 
ous  subjects. 

Navigablf,  Waterways  and  Technicai. 

Education 

Dr.  Swain  stated  that  France  had 
spent  more  than  any  other  European 
country  in  improving  her  inland  water¬ 
ways  and  expected  a  great  increase  of 
commerce  through  her  ports  to  replace 
Hamburg  and  Bremen,  and  that  they 
are  making  plans  for  developing 
canals  and  navigable  rivers.  He  com 
mented  on  the  lack  of  economic  studies, 
and  comparison  with  railroad  costs. 
The  state  assumes  all  the  burden;  but 
he  claimed  that  the  present  emergency 
required  more  economic  study  to  in¬ 
sure  sound  economy. 

Technical  education  in  France  is 
more  theoretical  than  in  this  country, 
but  many  changes  in  their  educational 
methods  are  being  considered.  The 
desirability  of  exchanging  students 
with  France  was  discussed  at  the  Con¬ 
gress,  and  hopes  were  expressed  that 
more  American  students  would  go  to 
France  for  technical  study,  rather 
than  to  Germany  as  in  the  past.  The 
F'rench  are  hoping  to  change  their  pre¬ 
vious  restrictions,  which  have  discour 
aged  the  attendance  of  American  stu 
dents. 


Georpe  W.  Tillson,  one  of  the  civil 
enpinverinp  Jelepates,  discussinp  the 
roads  situation  in  France,  stated  that 
the  French  wish  to  build  for  perma¬ 
nence.  but  are  ver>  conservative.  They 
b<.li,.ve  in  the  use  of  asphaltic  mac¬ 
adam.  usinp  the  penetration  method 
rather  than  the  mixing  methoil.  appar¬ 
ently  because  the  lat.er  i.s  more  costly 
,n  re(|uirinp  larpei  plant.  The  .\meri- 
can  enpineers  urped  concrete  and  brick 
for  such  permanent  roads. 

Mr.  Tillson  discussed  the  methods 
of  financinp  for  road  buildinp.  statinp 
that  many  French  roads  are  paid  for 
bv  fifteen  annual  instalments,  the  cost 
thereby  bein.?  at  least  e.*)  per  cent, 
more. 

K.  G.  Spilsburp,  who  represented  the 
Institute  of  Mininp  Enpineers,  de¬ 
scribed  a  trip  to  Lens  and  the  devasta¬ 
tion  in  the  coal  repion.  He  stated  that 
not  a  buildinp  was  .standinp  in  Lens, 
where  there  were  sixty  mines,  eiphteen 
of  which  were  operatinp  before  the 
war.  All  the  head  frames  had  been 
leveled,  beinp  pulled  over  by  motor 
ttucks  after  the  leps  were  cut  by  oxy- 
acetylene  flame,  if  they  had  not  been 
blown  down  by  shells.  The  mines  were 
flooded  by  layinp  pipes  from  the  Somme 
('anal.  He  stated  that  it  would  require 
:i0,000  horsepower  per  year  to  unwater 
the  mines,  and  that  probably  coal  min¬ 
inp  would  bepin  about  nine  months 
from  next  sprinp.  He  insisted  that  the 
French  were  not  seekinp  the  help  of 
foreipn  enpineers,  except  specialists; 
they  expect  to  use  their  own  machinery 
and  man  power. 

Agriculture.  Finance  and  Hydro¬ 
electric  Power 

Georpe  W.  Fuller,  one  of  the  civil  en- 
pineerinp  delepates,  discussed  the  sub¬ 
ject  of  apriculture  and  finance,  saying 
that  France  had  increased  her  govern¬ 
ment  expenses  by  at  least  $2,000,000,000 
per  year  as  a  result  of  the  war  and 
had  lost  2,000,000  men  from  active  life. 
The  transition  to  peace  is  relatively 
slow,  the  rehabilitation  program  beinp 
quiescent,  due  to  the  fact  that  the  rail¬ 
roads  are  tied  up  in  rationing  Belgium, 
Alsace-Lorraine,  and  French  devastated 
regions.  The  French  are  inclined  to 
wait  for  the  results  of  the  Peace  Con¬ 
ference,  and  the  reparation  and  indem¬ 
nity  funds  to  be  asked  from  Germany. 
They  also  await  Parliamentary  elec¬ 
tions  soon  to  occur. 

Lewis  B.  Stillwell  de.scribed  the  three 
regions  for  waterpower  development  in 
France — the  Alps,  drained  by  the  River 
Rhone,  the  Pyrenees,  not  yet  much  de¬ 
veloped,  and  the  highlands  in  the  south 
of  France,  where  low  heads  are  avail¬ 
able,  with  pood  locations.  The  total 
estimated  horsepower  developable  is 
from  4,500,000  to  6,000,000.  After 
mentioning  some  of  the  historic  de- 
'•elopments  of  high-head  plants,  he 
stated  that  we  could  teach  the  French 
nothing  in  the  technique  of  hydroelec¬ 
tric  application  to  industry,  except  per¬ 
haps  in  the  magnitude  of  operation.  An 
electrolytic  process  for  making  iron 
pipe  by  depositing  iron  on  drums  was 


described,  the  plant  beinp  near  Gren¬ 
oble.  The  F'rench  believe  in  taking  in¬ 
dustry  to  the  waterpower.  The  dele¬ 
gation’s  preliminary  report  recom 
mended  that  the  coal  regions  should  be 
connected  up  with  the  waterpower 
centers.  They  are  making  a  serious 
effort  to  standardize  frequency  and  po 
tentials.  so  as  to  allow  inter-connection 
in  tl  e  future — a  frequency  of  50  has 
been  recommended  by  the  Paris  Con¬ 
gress. 

Port  Oeveloh.ment — Marseilles  Trip 

A.  M.  Hunt — one  of  the  civil  engineer 
delepates — described  the  port  develop¬ 
ments  in  France  and  the  French  plans 
for  an  east  and  west  railroad  to  Basle. 
Switzerland.  They  expect  to  act  prompt¬ 
ly  and  one  plant  is  already  beinp  de¬ 
veloped  at  Saint  Lazaire.  They  ask  a 
report  on  the  methods  of  handling 
freight  at  ports  in  America,  especially 
for  ports  where  there  is  a  great  range 
of  tide,  16  to  20  ft.,  as  in  P'rance. 
P’loating  docks  are  also  greatly  needed. 

One  of  the  most  stirring  addresses 
of  the  evening  was  the  last,  by  Nelson 
C.  Lewis,  a  civil  engineer  delegate,  de¬ 
scribing  the  “Smiling  Valley  of  the 
.Marne”  which  they  passed  through  on 
the  first  sunny  day  of  their  trip.  He 
pictured  the  great  changes  in  France, 
the  separation  of  families,  and  the 
question  was  raised  whether  many  of 
those  who  are  now  in  southern  France 
would  desire  to  return  to  the  devastated 
districts.  The  problem  of  women  in 
industry  is  causing  serious  complica¬ 
tions,  and  the  French  are  attacking  the 
industrial  essentials  before  they  can 
return  to  their  artistic  development. 
He  cited  the  figures  on  the  devastated 
areas,  which  include  6000  sq.mi.  in  the 
north  of  France,  quoting  the  total  as 
$13,700,000,000  as  the  estimated  amount 
of  this  destruction  and  pleading  for  the 
necessity  to  force  Germany  to  pay  every 
cent  of  this  as  reparation. 


Position  Offered  Parsons  as  Tran¬ 
sit  Construction  Commissioner 
Governor  Smith  of  New  York  has 
offered  to  Col.  William  Barclay  Par¬ 
sons  the  position  of  director  of  rapid- 
transit  construction  in  New  York  City. 
Colonel  Parsons  is  still  in  France,  and 
a  reply  to  the  offer  has  not  yet  been 
received.  According  to  the  Governor’s 
recommendation  to  the  legislature,  reg¬ 
ulation  of  public  utilities  is  to  be  sepa¬ 
rated  from  the  direction  of  construc¬ 
tion  work,  and  a  single  commissioner 
is  to  administer  the  latter.  Up  to  the 
present  the  legislature  has  not  acted 
on  the  recommendation,  but  some  form 
of  revision  of  public-utility  work  in 
New  York  State  is  considered  certain. 


Departments  Report  on  Canals 

Two  reports  relating  to  canals  have 
just  been  made  public  by  Congress.  One 
is  a  report  from  the  Secretary  of  Com¬ 
merce  to  the  Senate  on  the  Atlantic 
intracoastal  canal  system ;  the  other, 
a  report  from  the  Chief  of  Engineers 
through  the  Secretary  of  War  to  the 
House  of  Representatives  on  the  Hous¬ 


ton  ship  ch.innel  ni  'Texas.  The  .-Xt- 
lantic  canal  report  goes  thoroughly  into 
the  proposed  canal  system  paralleling 
the  .Atlantic  coast  and  some  distance 
back  from  it.  It  includes  descriptions 
of  the  Cape  Cod  Canal,  the  New  .Jersey 
Canal  and  the  Chesapeake  &  Delaware 
Canal,  all  of  which  make  up  the  pro¬ 
posed  connected  system.  The  Houston 
report  i.s  in  effect  a  recommendation  by 
the  Chief  of  Engineers  to  extend  thi- 
channel,  v  hich  now  connects  the 
hitherto  inland  city  of  Houston  with 
the  Gulf  of  Mexico. 


.\n  Innovation  in  Motor-Truck  and 
(i(N>d-Roads  Himsting 

In  .Macon,  Ga.,  an  innovation  is  be¬ 
ing  undertaken  by  the  Chamber  of 
Commerce  to  promote  the  use  of  motor 
trucks  for  hauling  produce  and  freight 
to  and  from  the  suburban  districts. 
The  test  will  take  place  .Apr.  3,  and 
more  than  2.50  trucks  will  be  used. 

The  plan  is  to  have  six  motor-truck 
fleets  leave  the  city  in  six  directions, 
proceeding  to  terminals  approximately 
the  same  distance  from  the  city.  On 
the  outgoing  trip  they  will  be  loaded 
with  merchandise,  and  on  the  return 
trip  with  livestock  and  farm  products. 
-A  parade  in  .Macon  before  the  start 
and  a  rally  at  each  terminal  point, 
with  stops  along  the  way.  will  be  used 
to  advertise  the  experiment. 

Motor-truck  dealers  and  manufactur¬ 
ers,  together  with  merchants  and  farm¬ 
ers,  have  promised  their  cooperation, 
and  it  is  planned  to  have  with  each 
train  specialists  w’hose  duty  it  will  be  to 
record  every  phase  of  the  test,  includ¬ 
ing  mechanical  operation  and  cost, 
bridge  and  road  conditions,  tonnage, 
time,  etc.  The  plan  is  to  demonstrate 
what  can  be  done  with  motor  trucks 
over  good  roads. 


EuRineeringr  Council  Appoints 
License  Committee 

The  question  of  the  licensing  of  en¬ 
gineers  has  been  taken  up  by  the  En¬ 
gineering  Council,  and  a  license  com¬ 
mittee  has  been  appointed,  with  the 
following  members:  Chairman,  T.  L. 
Condron,  Chicago,  Ill.;  F.  C.  Shenehon. 
Minneapolis,  Minn.;  Farley  Gannett, 
Harrisburg,  Penn.;  John  H.  Dunlap, 
Iowa  City,  Iowa;  Arthur  M.  Greene, 
Jr.,  Troy,  N.  Y.;  Caleb  M.  Saville, 
Hartford,  Conn.;  James  H.  Herron, 
Cleveland,  Ohio;  A.  M.  Schocn,  At¬ 
lanta.  Ga.;  John  Klorer,  New  Orleans, 
La.;  Philip  N.  Moore.  St.  Lcuis,  Mo.; 
A.  Lincoln  F'ellows,  Denver,  Colo.;  C. 
H.  Snyder,  San  F’rancisco,  Cal.;  and 
Amos  Slater,  Seattle,  Wash. 

The  country  is  being  divided  into  dis¬ 
tricts  b>  the  chairman,  to  be  assigned 
to  the  various  members  of  the  commit¬ 
tee  for  the  gathering  of  information 
from  state  officers  and  others,  relative 
to  existing  and  proposed  legislation  on 
the  subject  of  licensing  engineers  ard 
architects.  The  committee  is  already 
receiving  inquiries  for  information,  and 
assistance  on  this  subject  from  many 
quarters. 
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Build  a  Home  Movement 

(Concluded  from  page  348) 
law.  Because  of  the  excellent  char¬ 
acter  of  the  securities,  members  of  the 
associations  were  of  the  opinion  that 
they  would  l)e  able  to  rediscount  at  a 
<omparativeiy  low  rate.  The  associa¬ 
tions,  it  was  said,  did  a  business  in  1917 
of  $1,‘2.')0,000,000,  at  an  expense  of 
0.00875  per  cent. 

.Motion  Pictures  Show  Essentials 
In  .Making;  Concrete 

At  the  meeting  of  the  American  So¬ 
ciety  of  Civil  Enjrineers  in  New  York 
City  Feb.  19  Nathan  C.  Johnson,  con¬ 
sulting  concrete  engineer,  will  present 
a  moving-picture  film  which  illustrab's 
the  essentials,  in  materials  and  mix¬ 
ing,  in  the  making  of  good  concrete. 
The  film  embodies  the  results  of  Mr. 
Johnson’s  five  years’  study  of  concrete 
with  the  microscope  and  the  motion- 
picture  camera.  The  early  results  were 
presented  in  h'ligineeriiig  Record  of 
Dec.  4,  1915,  p.  084. 

The  film  takes  up  the  materials  and 
processes  through  which  they  are  put, 
examining  each  material  and  each  step 
in  the  mixing  and  placing  in  its  effect 
on  the  final  product.  The  effects  of 
erroneous  methods  are  shown  as  well 
as  those  of  correct  procedure.  Through¬ 
out  the  film,  which  consists  of  two  and 
a  half  reels,  are  full  explanations  of 
the  various  parts  of  the  picture,  so 
that  it  is  entirely  self-explanatory. 
However,  in  presenting  it  Mr.  Johnson 
will  use  a  type  of  projector  that  allows 
the  film  to  be  stopped  for  any  length 
of  time,  so  as  to  permit  full  explanation 
and  discussion. 

Among  the  most  interesting  features 
are  sections  of  the  film  which  show 
setting  and  other  operations;  this  pic¬ 
ture  was  taken  over  long  periods.  One 
particular  portion  was  made  with  ex¬ 
posures  extending  continuously  over 
.'<0  days,  a  motor-driven  camera  being 
used  for  the  purpose. 

kansa.s  Engineering:  Society 
Wants  State  Aid  for  Roads 

.•\t  the  annual  meeting  of  the  Kansas 
Engineering  Society  held  at  Topeka, 
Jan.  30-31,  the  retiring  president,  C. 
M.  Buck,  pointed  out  the  necessity  for 
hard-surfaced  roads,  and  urged  the  so¬ 
ciety  to  use  its  influence  with  the  state 
legislature  to  have  measures  passed  al¬ 
lowing  state  aid  on  roads  and  bridges 
and  increasing  the  salaries  of  county 
engineers.  A  special  legislative  com¬ 
mittee  was  appointed  to  prepare  reso¬ 
lutions. 

Dean  Shaad,  of  the  school  of  engi¬ 
neering  of  Kansas  University,  spoke 
on  engineering  education,  emphasizing 
four  main  points:  (1)  Vocation  schools; 
(2)  designing,  covering  the  courses 
generally  included  in  a  technical  cur¬ 
riculum;  (3)  executive  and  adminis¬ 
trative,  covering  special  courses  in 
these  fields;  (4)  good  citizenship, 
taught  in  the  entire  course. 

Lieut.  K.  P.  Cecil  discussed  the  sub¬ 
ject  of  artillery  at  the  front,  explaii  - 


ing  three  methods  of  range-finding — the 
three-point-sound  method,  the  flash 
range,  and  the  high-burst  range,  where 
trial  shots  are  made  above  the  target 
that  they  may  be  observed  by  the  range¬ 
finders.  The  Lambert  system  of  co¬ 
ordinates  as  used  in  mapping  the  bat¬ 
tlefield  was  explained.  Capt.  L.  R. 
Tillotson  presented  a  paper  on  “With 
the  Engineers  in  France.”  He  praised 
the  roads  of  France,  and  said  that  they 
were  a  key  to  the  success  of  the  army. 
Railway  and  harbor  improvements 
were  described  in  detail.  Maj.  Clark 
.Mandigo  gave  a  short  description  of 
some  of  the  engineering  construction 
that  was  undertaken  at  the  front. 

Resolutions  were  adopted  to  be  sub¬ 
mitted  to  the  four  national  engineering 
societies,  requesting  their  aid  in  the 
matter  of  increasing  salaries.  The  fol¬ 
lowing  officers  were  elected:  President, 
A.  A.  Potter,  dean  of  engineering.  State 
.Agricultural  College,  Manhattan;  vice- 
president,  H.  A.  Rowland,  McPherson; 
-secretary-treasurer,  Lloyd  B.  Smith, 
Topeka. 

Research  Assistantships  Avail* 
able  at  University  of  Illinois 

There  will  be  eight  vacancies  in  the 
research  graduate  assistantships.  En¬ 
gineering  Experiment  Station,  Univer¬ 
sity  of  Illinois,  Urbana,  Ill.,  at  the  end 
of  the  current  academic  year.  Two 
other  such  assistantships  in  gas  engi¬ 
neering  have  been  established  under  the 
patronage  of  the  Illinois  Gas  Associa¬ 
tion.  These  assistantships,  for  each  of 
w'hich  there  is  an  annual  stipend  of 
$500  and  freedom  from  all  fees  except 
the  matriculation  and  diploma  fees, 
are  open  to  graduates  of  approved 
-American  and  foreign  universities  and 
technical  schools  who  are  prepared  to 
undertake  graduate  study  in  engineer¬ 
ing,  physics  or  applied  chemistry. 

Nominations,  made  ffom  applications 
received  by  the  director  of  the  station 
not  later  than  Mar.  1,  are  subject  to 
the  approval  of  the  president  of  the 
university  and  are  based  upon  the  char¬ 
acter,  scholastic  attainments  and  prom¬ 
ise  of  success  in  the  principal  line  of 
study  or  research  to  which  the  candi¬ 
date  intends  to  devote  himself.  Prefer¬ 
ence  is  given  to  those  applicants  who 
have  had  some  practical  engineering 
experience  following  the  completion  of 
their  undergraduate  work. 

Bill  Introduced  To  Promote 
Industrial  Education 

Representative  Caldwell  of-  New 
York  on  P'eb.  4  introduced  a  bill  into 
Congress  to  provide  for  further  educa¬ 
tional  facilities  by  requiring  the  War 
Department  to  loan  certain  machine 
tools  not  in  use  for  Government  pur¬ 
poses  to  trade  and  technical  schools  and 
universities.  Each  institution  so  equip¬ 
ped  shall  be  responsible  to  the  United 
States,  under  regulations  to  be  pre¬ 
scribed  by  the  Secretary  of  War,  for 
the  proper  care  and  safe  return  of  such 
equipment  w’hen  demanded,  ordinary 
wear  and  tear  excepted. 


Technical  Editors  Make  Trip 
to  War  Areas  of  Europe 

Notes  on  Journey  of  Observation  to 
England.  Belgium  and  France  at 

Invitation  of  British  Government 

Last  October  Great  Britain,  through 
its  Ministry  of  Information,  invited  a 
party  of  15  editors  and  publishers  of 
technical  and  business  papers  in  the 
United  States  to  visit  England  and 
France,  in  order  that  civilian  inter¬ 
course  might  continue  in  spite  of  the 
obstacles  interposed  by  military  regu¬ 
lations.  While  in  Europe  the  travelers 
attended  many  social  functions,  but 
back  of  the  luncheons  and  dinners  there 
was  a  serious  purpose,  the  former  be¬ 
ing  merely  the  medium  chosen  for  its 
accomplishment.  It  was  a  tribute  to 
the  technical  and  business  press  of 
America  of  which,  says  one  of  the 
returning  editors,  we  may  well  be 
proud. 

Notes  of  the  Trip 

The  following  notes  have  been  ab¬ 
stracted  from  an  article  by  one  of  the 
party,  H.  C.  Parmelee,  editor  of  Chemi¬ 
cal  and  Metallurgical  Engineering. 
Among  others  on  the  trip  were  Samuel 
0.  Dunn,  editor  of  Railway  Age, 
Chicago;  William  W.  Macon,  managing 
editor  of  The  Iron  Age,  New’  York; 
Floyd  W.  Parsons,  editor  of  Coal  Age, 
New  York;  H.  C.  Estep,  editorial  direc¬ 
tor,  Penton  Publishing  Co.,  Cleveland; 
and  Arthur  J.  Baldwin,  vice-president 
of  the  McGraw-Hill  Co.,  Inc.,  New  York, 
Mr.  Parmelee  writes: 

.“Before  leaving  England  we  were 
entertained  at  luncheon  by  Lord  North- 
cliffe,  ow'ner  of  the  London  Times,  at 
Printing  House  Square.  For  this  oc¬ 
casion  our  host  had  invited  leaders  of 
industry  and  political  thought  to  meet 
and  talk  with  us,  and  we  counted  the 
affair  one  of  the  most  instructive  we 
had  attended.  Sir  Robert  Hadfield 
spoke  of  the  possibility  of  giving  work¬ 
men  a  summer  holiday  with  pay  instead 
of  making  them  take  their  holidays  on 
their  owm  time. 

“A  brief  visit  to  Sheffield  University 
allowed  an  hour  with  Prof.  J.  0. 
Arnold,  who  is  at  the  head  of  the  de¬ 
partment  of  metallurgy  and  engineer¬ 
ing. 

It  is  greatly  to  be  regretted  that 
work  such  as  that  Professor  Arnold  has 
done  and  is  doing  is  not  adequately 
supported.  It  seemed  to  me  as  though 
England  had  not  yet  risen  to  an  appre¬ 
ciation  of  her  technical  men,  despite 
the  fact  that  they  were  the  ones  on 
whom  she  had  to  call  when  she  was 
confronted  by  a  foe  skilled  in  tech¬ 
nology  and  the  application  of  science 
in  the  art  of  warfare.  I  was  told  that 
the  Government  had  actually  contem¬ 
plated  providing  chemists  for  some  of 
its  works  with  the  munificent  salary 
of  £125,  about  $625,  per  an.ium,  a  sum 
which  would  not  attract  a  bottle  washer 
in  our  American  laboratories.  This  was 
but  one  instance  of  what  seemed  to 
me  to  be  a  lack  of  appreciation  of 
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technical  education,  but  I  was  told  that 
a  chanpe  is  coming  and  that  England 
is  tlive  to  the  needs  of  research,  co¬ 
ordination  of  industry  and  universities, 
anj  the  value  of  technology  in  the 
national  life.  Incidentally,  some  ex¬ 
cellent  work  has  been  done  by  such 
men  as  Professor  Arnold  and  Sir 
Robert  Hadfield,  and  we  may  expect 
some  good  papers  from  their  pens. 

"France  gives  one  the  impression  of 
being  somewhat  dazed  over  her  recent 
experience,  and  at  a  loss  to  know  just 
where  to  begin  to  retrieve  her  lost 
fortunes.  We  had  a  number  of  din¬ 
ners  and  luncheons  with  their  leaders 
of  industry,  who  said  frankly  that 
France  was  in  the  position  of  having 
to  ask  preferential  treatment  at  the 
hands  of  the  other  nations.  One  gentle¬ 
man  even  suggested  that  they  would 
like  to  see  French  goods  enter  the 
United  States  duty-free,  and  American 
goods  pay  a  duty  on  entering  France. 
They  are  alarmed  at  the  prospect  of 
the  Germans  capturing  world  markets, 
before  France  can  even  rehabilitate  her 
factories  and  get  new  machinery  in. 
running  order.  The  Germans  return 
to  factories  that  are  intact,  ready  to 
turn  out  thoir  products  into  world 
trade,  while  France  must  begin  at  the 
bottom  and  build  again  her  principal 
industries.  These  are  the  things 
that  worry  France  and  are  probably 
having  something  to  do  with  the  new 
terms  in  the  extension  of  the  armistice. 

Gained  a  New  Point  of  View 

“We  landed  in  New  York  on  New 
Year’s  Day,  glad  that  our  home  is  in 
the  U.  S.  A.,  but  not  forgetting  the 
ties  that  must  inevitably  bind  us 
closer  to  our  English-speaking  friends 
on  the  other  side.  One  cannot  experi¬ 
ence  two  months  of  travel  in  foreign 
lands  and  contact  with  peoples  with 
whom  we  have  been  united  in  a  vital 
struggle  without  getting  a  new  point 
of  view,  broader,  larger,  more  com¬ 
prehensive  and  sympathetic.  We  have 
been  deeply  impressed  with  the  en¬ 
durance  and  fortitude  of  the  British 
and  French,  and  we  can  but  admire 
the  high  ideals  that  animate  them  in 
their  approach  to  the  solution  of  prob¬ 
lems  that  concern  the  world’s  future 
welfare.  Our  own  participation  has 
been  deeply  appreciated,  so  much  so 
that  we  are  likely  to  be  led  into  exag¬ 
geration  of  the  importance  of  our  part 
in  the  great  struggle.  At  the  same  time 
our  help  is  just  as  urgently  sought  in 
meeting  the  problems  of  peace,  and  to 
that  end  we  must  all  lend  sympathetic 
and  broadminded  aid.” 

No  Federal  Aid  for  Hudson 
Tunnel  as  Postal  Route 

Vote  of  the  United  States  Senate, 
Feb.  7,  defeated  the  Calder  amendment 
to  the  Post  Office  appropriation  bill 
authorizing  Federal  participation  in 
building  a  vshicle  tunnel  under  the 
Hudson  River  at  New  York.  The 
amendment  was  held  to  be  in  order,  but 
a  vote  on  its  adoption  defeated  it,  with 
12  votes  in  favor  to  48  against. 


Castle  Formation  by  Engineers 
On  Last  Day  Under  Arms 

The  accompanying  photograph  of  the 
209th  Engineers,  Camp  Sheridan,  .Ala¬ 
bama,  was  taken  on  their  last  day  un¬ 
der  arms,  Jan.  21.  The  men  were  photo¬ 
graphed  from  a  tower  40  ft.  high.  The 
camera  was  5  ft.  higher,  and  the  near¬ 


est  edge  of  the  castle  formation  was 
57  ft.  away. 

The  design  called  for  1000  men  to 
fill  in  the  castle,  but  only  925  were  used. 
The  design  was  made  by  Capt.  D.  C. 
McConnell,  regimental  topographical 
officer.  A  camera  with  a  focal  length 
of  14  in.  was  used.  Col.  Beverly  Dunn, 
Engineers,  was  the  commanding  offi¬ 
cer,  and  Lieut.  Col.  H.  F.  Cameron  was 
second  in  command. 


Propose  To  Take  Office  of  County 
Engineer  Out  of  Politics 

Abolition  of  the  elective  office  of 
county  engineer  in  the  State  of  Wash¬ 
ington  and  the  substitution  of  a  super¬ 
intendent  of  highways,  appointed  by 
the  county  commissioners  to  serve  as 
long  as  he  proves  efficient,  are  the 
purposes  of  a  bill  that  has  been  intro¬ 
duced  in  the  state  legislature  now  in 
session  at  Olympia.  The  bill  is  recom¬ 
mended  on  the  ground  that  it  would 
take  the  county  engineer’s  office  out  of 
politics. 

Qualifications  of  the  superintendent 
of  highways  are  set  forth  and  include 
as  a  requisite  that  he  shall  be  a  civil 
engineer  of  recognized  standing,  shall 
have  had  a  degree  conferred  by  some 
college  or  university  having  recognized 
courses  in  civil  engineering,  and  shall 
have  practiced  his  profession  in  con¬ 
nection  with  highway  engineering  or 
railway  engineering  for  two  years,  or, 
in  case  he  does  not  hold  such  degree, 
he  shall  have  practiced  his  profession 


for  five  years.  The  bill  requires  a  bt)nd 
in  the  sum  of  :f.'>()00. 

The  state  shall  pay  the  superintend¬ 
ent  $100  a  month,  with  traveling  ex¬ 
penses,  to  be  paid  out  of  the  county- 
current  expense  fund.  The  bill  con¬ 
templates  that  each  county  shall  pay 
the  superintendent  an  additional  sal¬ 
ary,  the  total  not  to  exceed  $5000  per 


year.  It  would  make  the  county  com¬ 
missioners  agents  of  the  state  highway 
department,  and  require  that  they  ap¬ 
point  a  competent  engineer  to  work  un¬ 
der  direction  of  the  department. 


To  Build  Devil’s  Gate  Dam 

Bids  for  the  construction  of  the 
Devil’s  Gate  dam,  a  portion  of  the 
project  to  control  floods  in  the  Arroyo 
Seco,  will  be  received  by  the  Board  of 
Supervisors  of  Los  Angeles  County, 
California,  on  Feb.  19.  The  estimated 
cost  of  the  dam  and  appurtenances  is 
$290,000.  The  structure  will  be  an 
arch  dara,  with  a  maximum  height 
above  the  stream  bed  of  100  ft.  and  a 
crest  length  of  310  ft.  Cyclopean  ma¬ 
sonry  will  be  used.  On  top  of  the  dam 
there  will  be  a  roadway  20i  ft.  wide 
and  two  4i  ft.  sidewalks.  Besides  a 
spillway  with  10  openings,  each  10  x  11 
ft.  in  size,  there  will  be  an  outlet  tun¬ 
nel.  The  latter  will  be  controlled  by 
three  7  x  9  ft.  sluice  gates.  The  site 
of  the  dam  is  near  the  northwest  cor¬ 
ner  of  the  City  of  Pasadena.  The 
drainage  area  above  the  site  is  30 
square  miles,  and  the  estimated  maxi¬ 
mum  discharge  is  11,400  sec.-ft.  The 
proposed  contract  calls  for  beginning 
work  within  30  days  after  the  award 
and  for  completion  by  Dec.  19,  1919. 
The  purpose  of  the  dam  is  to  control 
the  flashy  winter  floods  on  the  Arroyo 
Seco,  a  stream  which  joins  the  Los 
Angeles  River  near  Elysian  Park.  J. 
W.  Regan  is  chief  engineer  for  the 
project. 
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Active  Construction  Delays  As  Labor 
Unrest  Increases 

With  Work  Under  Contract  Millions  Less  Than  Year  Ago  Proposed 
Work  Shows  No  Advance  Over  I^st  Month 


A  survey  of  contracts  let  and  pro¬ 
jected  work  reported  to  Kngineeritm 
Seu'x-Hecord  shows  that  the  hoped-for 
consti  action  boom  has  not  yet  started. 
Contracts  let,  as  indicated  in  the  ac¬ 
companying  diagram,  total  some  $20,- 
000,000  less  than  those  reported  a  year 
a^o,  and  do  not  include  the  cantonment 
and  other  heavy  war  construction  of 
the  Federal  Government  at  that  time. 

In  an  effort  to  learn  the  amount  of 
public  work  that  will  be  undertaken  in 
1919  Engineering  Newe-Record  sent 
letters  and  telegrams  to  all  state  high¬ 
way  departments,  to  state  architects, 
and  to  city  engineers  of  municipalities 
down  to  .’>0,000  in  population.  Of  the 
replies  received  those  on  highway  work 
were  the  only  ones  that  were  even  ap- 
proximatidy  complete,  and  they  totaled 
but  a  little  over  $.350,000,000  for  the 
year,  which  is  only  a  small  fraction  of 
the  annual  amount  of  road  work  usually 
carried  on  throughout  the  country  in 
normal  times.  The  replies  on  municipal 
work  were  so  fragmentary  that  they 
give  no  indications  as  to  the  probable 
trend  of  work,  less  than  $60,000,000 
worth  being  reported.  .\  majority  of 
the  replies,  however,  show  that,  al¬ 
though  the  engineers  were  prevented 
from  giving  definite  data  on  account  of 
incomplete  budgets,  etc.,  they  were 
alive  to  the  gravity  of  the  situation 
and  were  bending  their  efforts  tow'ard 
getting  as  much  work  started  as  pos¬ 
sible. 

The  campaign  for  emergency  con¬ 
struction  started  by  the  War  Labor 
Policies  Board  in  Washington  deserves 
credit  for  some  of  this  activity,  the 
members  of  the  board  having  made 
strenuous  efforts  to  stimulate  work  to 
the  utmost.  Questionnaires  have  been 
sent  to  every  city  in  the  country  to 
get  information  to  enable  the  War  La¬ 
bor  Policies  Board  to  make  a  survey  of 
the  anticipated  demand  by  municipali¬ 
ties  for  capital  and  labor.  The  data 
from  the  replies  to  date  are  still  in¬ 
complete,  but  so  far  approximately 
$.'■>0,000,000  is  reported,  for  which  funds 
are  already  provided,  $80,000,000  for 
work  already  authorized,  the  money  to 
be  raised  by  bonds,  and  $40,000,000  for 
work  already,  or  likely  to  be,  author¬ 
ized  and  to  be  paid  for  by  tax  levies. 
.\lthough  small,  these  figures,  it  is  be¬ 
lieved,  are  more  definite  than  those 
given  in  the  table,  since  much  of  the 
latter  amounts  were  derived  from  es¬ 
timates.  The  figures  in  the  table  rep¬ 
resent  thousands  of  dollars. 

It  is  evident,  however,  that  the  real 
start  of  construction  work  has  not  yet 
been  made.  It  will  be  noted  in  the  table 
that  the  proposed  building  construc¬ 
tion  amounts  to  but  a  bare  $200,000,000, 
in  spite  of  the  dearth  of  building 
throughout  the  country  and  that  con¬ 
tracts  lot  in  .January  amounted  to  less 


than  $5,000,000.  The  amount  of  build¬ 
ing  construction  in  any  one  year  can¬ 
not  be  definitely  <letermined,  but  the 
pre-war  work  is  variously  estimated  as 
amounting  to  between  $2,000,000,000 
and  $.‘1,000,000,000  annually.  The  war- 
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time  restrictions  and  the  increase  in 
population  have  been  such  that  build¬ 
ers  believe  that  for  the  next  five  years 
building  construction  will  average  in 
excess  of  $3,000,000,000  annually.  It 
is  evident  that  if  the  labor  situation  is 
to  be  relieved  much  heavier  amounts 
must  be  reported  than  these  to  consider 
the  work  as  even  having  started.  The 
Bureau  of  Public  Roads  estimates  that 
for  every  $1,000,000  worth  of  road  work 
only  1000  men  are  employed,  so  that 
even  should  the  total  amount  of  esti¬ 
mated  road  work  as  shown  in  the  table 
be  converted  into  active  projects,  it 
would  absorb  less  than  400,000  men. 
The  Bureau  of  Public  Roads  recently 
requested  the  various  state  highway 
departments  to  send  in  an  estimate  of 
the  requirements  of  labor  that  would 
be  needed  on  the  road  work  in  the  vari¬ 
ous  states.  Thirty-eight  states  replied, 
but  only  29  gave  definite  figures.  They 
report  that  they  can  use  approximately 
12,000  soldiers  and  sailors  as  skilled 
laborers,  and  slightly  over  19,000  as 
unskilled.  Those  classed  under  skilled 
labor  include  masons,  carpenters, 
quarry  bosses,  concrete  finishers,  road 
foremen,  roller  men  and  superintend¬ 


ents.  Unskilled  laborers  were 
classified. 

Holding  out  for  better  prices  of  1., 
bor  and  material  is,  of  course,  the  k  \ 
reason  for  the  delay.  Better  prices  an 
hoped  for,  and  a  saving  on  constrm 
tion  work  generally  is  believed  possihl. 
by  waiting. 

The  material  men  say,  however,  that 
there  will  be  no  decline  in  prices.'  La 
bor  has  stated  that  wages  will  not  L 
reduced,  and  the  owners,  architects  and 
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18.268 

14,267 

X  C... 

3,410 

300 

100 

100 

X.D.. 

812 

500 

3,720 

3,720 

Ohio.. . 

28,767 

19,447 

20,720 

10,502 

Okla... 

4.137 

1,312 

7,700 

6,700 

On-... 

4.486 

4.618 

11,001 

6.998 

Penn... 

19,709 

13,213 

25,722 

16,920 

R.  1... 

327 

516 

1,735 

1.098 

S.  C.... 

92 

1,767 

1,000 

I.OOfl 

S  D... 

171 

600 

3,650 

3.650 

Tenn, 

625 

1.909 

1,449 

1,449 

Tex... 

2.994 

14,801 

29.184 

29.184 

Utah.. . 

1,468 

3,707 

4,176 

2,544 

Vt.. 

85 

850 

850 

Va.. 

1,157 

1,491 

4,250 

4,250 

Waah... 

715 

4.084 

21,950 

13,420 

W  Va 

45 

633 

18,030 

18.030 

Wis... 

7.646 

7.914 

14,740 

14,625 

Wyo. . 

123 

4,730 

1.260 

1,260 

Total 

333,651 

250,006 

416.933 

364,950 

PROJECTED  WORK  RV 

CLASSIFICATinNS 

Dee. 

.Ian 

Total 

Wafer  Works . 

22,982 

13,184 

36,166 

Rewera . . . 

4,128 

12,048 

16.176 

BridKe* 

25,602 

13,658 

39.260 

Streets  and  Roads 

61,087 

51,358 

112.445 

Exeavation  and 

DreiktinR . 

15,962 

13,255 

29.217 

Industrial  Ridas. 

58,860 

22,795 

81,655 

Xon-Indu^frial 

Hiiildinirs . 

102,749 

97,310 

200,059 

Mifu^llanoouB. . . 

42.281 

26,398 

68.679 

Totals 

333.651 

250.006 

583,657 

builders  are  holding  off  for  a  more 
favorable  season.  Commenting  on  the 
situation,  a  prominent  engineer  in  the 
cement  industry  pointed  out  the  fallacy 
of  the  waiting,  in  that  the  threatened 
up.heaval  that  will  surely  come  if  relief 
is  not  promptly  forthcoming  will  be 
far  more  costly  than  the  prosecution  of  • 
work  at  the  prevailing  high  prices. 
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Bursting  of  Molasses  Tank  in  Bos¬ 
ton  Charged  to  Bad  Design 

\  steel  tank  for  storing  molasses 
beionjrinp  to  the  United  States  Indus- 
tri  il  \lcohol  Co.,  and  standing  on  the 
company’s  ground  in  Commercial  St., 
Boston.' burst  Jan.  15,  and  19  persons 
xvcrc  killed.  The  tank  was  full,  hav¬ 
ing:  been  filled,  for  the  first  tin>e  in 
it.s  history,  two  days  before.  It  was 
90  ft.  in  diameter  by  about  50  ft.  high, 
and  contained  48  ft.  10  in.  of  molasses 
when  it  burst.  In  an  inquest  on  the 
ileaths,  Municipal  Court  Justice  Bol- 
ster  found  Feb.  8  that  the  building 
law  was  violated  in  the  obtaining  of 
a  permit  and  the  passing  of  plans  for 
the  tank,  and  that  the  city  building 
department  passed  the  plans  without 
technical  examination.  The  plans  were 
found  to  be  defective.  They  were 
drawn  to  an  order  for  a  tank  to  hold 
molasses  weighing  Hi.*  lb.  per  gallon, 
with  a  factor  of  safety  of  3.  Plans 
were  prepared  by  the  iron  works  that 
huilt  the  tank. 

N’o  evidence  was  found  to  show’  tha' 
explosion  or  external  violence  brought 
about  the  failure,  though  the  molasses 
in  the  tank  was  in  a  process  of  fer¬ 
mentation  at  the  time.  The  court 
tinds: 

"My  conclusion  from  all  this  evi¬ 
dence  is  that  this  tank  was  wholly  in¬ 
sufficient  in  point  of  structural  strength 
to  handle  its  load,  insufficient  to  meet 
either  legal  or  engineering  require¬ 
ments. 

‘I  am  satisfied  that  the  adequate  and 
predominating  cause  of  this  accident 
was  a  bursting  from  internal  pressure 
exceeding  its  structural  strength.” 


Columbus,  Ohio,  Engineers  Effect 
Close  Relation  With  Council 

As  in  the  case  of  Atlanta,  Ga.,  an 
unpaid  advisory  engineering  board  is 
to  be  appointed  to  assist  the  city  of 
Columbus,  Ohio,  and  its  officials  in  the 
consideration  of  questions  of  a  techni¬ 
cal  nature.  The  action  L  the  result  of 
an  effort  of  the  Columbus  Engineers’ 
Club,  which  presented  the  matter  to 
the  mayor  and  council  Jan.  2.3.  It  is 
not  proposed  that  the  board  should  ren¬ 
der  services  of  a  nature  conflicting  with 
the  legitimate  duties  of  engineers  em¬ 
ployed  by  the  city  or  to  interfere  with 
the  employment  of  consulting  experts 
as  needed,  but  it  should  act  simply  as 
an  advisory  board  for  the  purpose  of 
aiding  in  a  determination  of  policies  in 
regard  to  improvements,  and  in  the  set¬ 
tlement  of  difficulties  or  differences  of 
opinion  which  may  arise  from  time  to 
time,  cither  during  the  preliminary 
stages  or  during  construction 

A  bill  to  establish  a  state  board  of 
engineering  registration  and  to  regu¬ 
late  the  practice  of  civil  and  mining 
engineering  and  surveying  is  being 
pushed  by  the  club.  The  mechanical, 
electrical  .and  chemical  engineers  and 
other  classes  felt  that  the  bill  should 
include  them.  The  club  went  on  record 
as  favoring  the  licensing  of  profes¬ 
sional  engineers  and  the  appointment 


of  representatives  of  the  different 
branches  of  engineering  to  take  part 
in  the  meeting  of  the  Association  of 
Ohio  Technical  Societies,  when  the  bill 
will  be  considered  finally. 


Engineering  Societies 


Calendar 


.\nnual  Meetings 

AMKUir.V.N  IXSTITl’TI-:  OK  Ml.Nl.N’O 
KXr.lNKKH.S;  -.’S  SSth  St. 

New  York  City;  hVI)  New 

York. 

AMERICAN  ROAD  RCIKDERS'  AS¬ 
SOCIATION;  l.'>0  .Viis.saii  St..  New 
York  City ;  Keb.  New  York 

City. 

AMERICAN  AS.SOCIATION  oK  K.\- 
C.I.VEKRS,  2»  S.  I.rfi.Salle  St.,  Clii- 
CHBO :  .May  13-14,  Chicago. 


The  Providence,  K.  I.,  Engineering 
Society  held  its  third  annual  banquet 
Feb.  12.  Captain  Delport,  of  the  h'rench 
A  my,  and  Lieut.  J.  A.  H,  Muirhead. 
Royal  Engineers,  British  Army,  spoke 
on  some  of  the  engineering  problems  in 
connection  with  the  armistice  and  re¬ 
construction.  Alfred  D.  Flinn,  secre¬ 
tary  of  the  Engineering  Council,  ad¬ 
dressed  the  meeting  on  war  activities 
of  engineers.  P.  H.  W.  Ross,  president 
of  the  National  Marine  League,  spoke 
on  “Public  Participation  ip  Maritime 
Affairs,”  and  Leonard  W.  Cronkite  of 
Boston,  special  agent  of  the  United 
States  Department  of  Labor,  on  “Co¬ 
operating  for  Reorganization.”  Newly 
released  motion  pictures  were  shown  of 
the  assembling  and  operation  of  14-in. 
naval  guns  at  the  front,  by  Ensign  C. 
S.  McCrae,  U.  S.  N.  R.  F.,  of  the  Naval 
Bureau  of  Ordnance. 

The  Colorado  Society  of  Engineers 
w’as  addressed  by  E.  A.  Moritz,  of  the 
United  States  Reclamation  Service,  on 
“The  Engineer’s  Part  in  Reconstruc¬ 
tion,”  at  the  third  annual  banquet  of 
the  society  Jan.  25.  A.  L.  Fellows, 
irrigation  engineer.  United  States  De¬ 
partment  of  Agriculture,  read  a  paper 
on  “The  Future  of  Irrigation  Engineer¬ 
ing.”  Other  papers  read  were:  “Re¬ 
construction  and  Good  Roads,”  by  T. 
J.  Ehrhart,  chairman  of  the  Colorado 
State  Highway  Commission,  and  “Prob¬ 
lems  of  Railroad  Readjustment,”  by 
Arthur  Ridgway,  assistant  chief  en¬ 
gineer  of  the  Denver  &  Rio  Grande  R.R. 
It  was  recently  voted  to  change  the 
name  of  the  society  from  the  “Colorado 
Society  of  Civil  Engineers”  to  the 
“Colorado  Society  of  Engineers.” 

The  Detroit  Engineering  Society  was 
addressed  Feb.  7  by  Dr.  W.  F.  Rittman, 
of  the  United  States  Bureau  of  Mines, 
who  spoke  on  “Motor  Fuel,”  the  princi¬ 
pal  theme  of  the  address  being  the  po¬ 
tential  supply  of  fuel.  ’The  society  will 
hold  a  joint  meeting  with  the  Michigan 
Chapter  of  the  American  Society  of 


Heating  and  Ventilating  Engineers, 
Feb.  21,  at  which  L.  D.  Royer,  of  the 
Power  and  Construction  Department, 
Ford  Motor  Co.,  will  speak  on  “’The 
Measurement  of  Flow  of  Liquids  and 
Gases  by  Means  of  the  Pitot  Tube.” 

The  .'\merican  .\ssociatinn  of  En¬ 
gineers  will  hold  a  conference  in  Chi¬ 
cago  Mar.  17,  under  the  auspices  of  its 
railroad  committee,  to  discuss  a  tenta¬ 
tive  report  of  the  committee,  including 
the  alleged  need  of  an  association  of  all 
railroad  engineers  to  look  after  their 
economic  welfare,  and  to  consider  the 
application  of  Order  27,  and  supple 
ments,  of  the  Ignited  States  Railroad 
Administration,  especially  with  refer 
ence  to  overtime  and  classification  of 
engineers  and  rates  of  pay.  W.  H.  Fin¬ 
ley,  chairman  of  the  committee,  will 
preside. 

The  Engineering  Council  will  hold  Its 
annual  meeting  F'eb.  20  the  En¬ 
gineering  Societies’  Building.  29  West 
S9th  St.,  New  York  City.  The  first 
session  of  the  meeting  will  bc  held  at 
2  p.  m.  and  will  be  continuad  in  the 
evening,  if  necessary. 

The  International  Federation  of 
Draftsmen’s  l^nions.  Chicago,  Local  14, 
accepted  122  new  members  at  thr-  semi¬ 
monthly  meeting  F'eb.  1.  John  Fitz¬ 
patrick,  president  of  the  Chicago  Feder¬ 
ation  of  Labor,  installed  the  follovring 
new  officers  for  the  year:  President, 
M.  J.  Brown;  vice-president,  C.  H.  Mon¬ 
ger;  recording  secretary,  E.  Hemme.”* 
financial  seci’etary,  F.  Wizeszez;  trea» 
urer,  H.  Matthei;  business  manager,  K 
C.  Brodman,  4954  West  End  Ave.,  Chi 
cago. 

The  Illinois  Section  of  the  Americaf 
Water-Works  Association  will  hold  it? 
11th  annual  meeting  at  Urbana,  Mar, 
25-26. 

The  Engineers’  Club  of  Seattle  elect¬ 
ed  the  following  officers  at  the  recent 
annual  meeting:  President,  H.  E.  Hor- 
ricks;  vice-president,  L.  Murray  Grant; 
secretary,  E.  J.  Bartells,  and  treasurer, 
Amos  Slater. 

The  Technology  Club.  Syracuse.  N. 
Y..  was  addressed  Feb.  .3  by  George  T. 
Hammond  of  Brooklyn,  who  spoke  on 
sewage  disposal,  in  light  of  the  plan 
of  the  City  of  Syracuse  for  a  complete 
system  of  disposal.  City  officials  at¬ 
tended  as  guests  of  the  club. 

The  I..oui8iana  Engineering  Society 
was  addressed  by  Majl  A.  M.  Shaw 
on  “The  Construction  Division  of  the 
Army,”  at  the  regular  meeting  held 
Feb.  10. 

The  Colorado  Association  of  Members 
of  the  American  Society  of  Civil  En¬ 
gineers  held  a  regular  meeting  Feb.  8, 
which  was  addressed  by  Walter  L 
Drager  on  “Federal  Ownership  of  Rail¬ 
roads.”  The  subject  was  discussed  b; 
Charles  W.  Comstock  and  Arthur  O. 
Ridgway. 

The  Brooklyn  Engineers’  Club  wiP 
be  addressed  Feb.  13  by  William  H. 
Grove,  electrical  engineer.  Republic  En¬ 
gineers,  Inc.,  New  York  City,  who  will 
speak  on  “A  New  66,000-Volt  Steel 
Tower  Transmission  Line  in  the  Steel 
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Mill  District  of  Ohio.”  A  moctinj?  of 
the  cluh  will  Ik*  hclil  Feb.  20,  at  which 
'Vjiltcr  E.  'rnicsdcll,  of  Joseph  M.  Wal- 
hire  &  t'o.,  will  speak  on  "Wooil  E’ulp 
Machinery." 

The  Kneineers'  t'liih  of  Philadelphia 
will  be  nthlresseil  by  Joseph  A.  Stein- 
nietr.  on  "News  from  tin*  Peace  Zone.” 
at  the  weekly  luncheon  F»‘b.  IS. 

The  Rochester  EnKinecrini;  S«M*iety, 
Rochester.  N.  Y.,  will  h«)hl  its  rejrular 
monthly  meetinjr  Feb.  14. 


Personal  Notes 


I 

lit'atirrH  ivlni  arc  returning  ti>  | 
ciril  life  from  mililorg,  uaral  '< 
or  oilier  (!overnment  serrire  are 
xlroiiglg  urged  to  send  in  itemx 
iiliout  themxrirex  and  ahout  their 
frieudx  ivho  are  in  ximilar  xitu- 
utiou.  IteniH  xliould  give  former 
lioxitiou,  dexrribe  eharacter  of 
military  or  other  xerrire  and 
I  xiate  the  civil  work  to  which 
I  the  engineer  or  contractor  in 
I  i/uextioH  is  going.  In  the  caxe 
of  those  with  service  abroad, 
i  information  regarding  the  ac- 
I  tivitiex  of  the  units  to  which 
1  they  were  assigned  is  especially 
1  desired. 


J.  11.  Knowi.  Ks.  bridge  enpineer, 
Western  Pacific  U.K.,  Titlewater  South¬ 
ern  R.R.,  anil  Deep  Creek  R.R.,  has 
lH*en  appointed  chief  enRineer  in 
charjre  of  construction  and  main¬ 
tenance  of  way  and  structures,  under 
Federal  Mnnaijer  W.  R.  Scott,  suc- 
succeedinfr  T.  J.  Wyche,  resigned. 

Capt.  D.  a.  Tom  mn  son,  until 
recently  assistant  senior  instructor  in 
orientation.  Coast  Artillery,  Fort  Mon- 
rw,  V' a.,  has  become  special  ajrent.  Pro¬ 
fessional  and  Special  Section,  United 
States  Employment  Service,  with  head¬ 
quarters  at  fill  Adams  St.,  Chicapo, 
under  Ward  R  Robinson,  manaper. 
Central  anil  Western  Zone.  Captain 
Tomlinson,  who  served  six  months  on 
the  Mexican  border,  was  valuation  en- 
pineer  for  the  Cbicapo  &  Western  In¬ 
diana  R.R.  He  reibilisted  at  the  out¬ 
break  of  the  war,  actinp  first  as  camp 
adjutant  to  the  constructinp  quarter¬ 
master,  Camp  (Irant,  Illinois,  before 
enterinp  the  Coast  .Artillery  service. 

O.  C.  Smith  has  bt‘en  appointed 
manaper  of  the  recently  reorpanized 
Division  of  Steel  and  Machinery  of  the 
.American  International  Shipbuildinp 
Corporation  at  Hop  Island,  Penn.  The 
division  was  previously  known  as  the 


Division  of  Ship  Desipn  and  Produc¬ 
tion.  Other  appointments  in  connection 
with  the  reorpanization  of  the  division 
are  ns  follows;  C.  C.  TllUMAS  will  con¬ 
tinue  us  manapt'r  of  the  department 
of  machinery;  C.  L.  Harkkadkk  has 
lieen  appointed  manaper  of  the  depart¬ 
ment  of  hull  fabrication;  11.  W.  Os- 
noon  will  continue  his  duties  as  elec¬ 
trical  enpineer;  D.  E.  BinKUiw  as  esti¬ 
mator.  All  of  the  departments  and 
sections  are  in  churpe  of  Mr.  Smith. 

•M  A  J.  J  A  M  E  S  C.  F.  S  H  A  F  E  R,  Wnil 
Artillery,  who  previously  was  peneral 
manaper  of  the  Structural  Concrete 
('o.,  Dayton,  Ohio,  has  returned  from 
France  and  received  his  discharpe  from 
the  service.  He  has  become  vice-presi¬ 
dent  of  the  Boldt  Construction  Co.  of 
t'leveland,  specializinp  in  the  construc¬ 
tion  of  industrial  and  power  plants. 

! 

W,  A.  Lei. AND,  formerly  president 
of  the  Tennesset*  Eastern  Electric  Co., 
Johnson  City,  Tenn.,  has  been  ap¬ 
pointed  chief  enpineer  and  peneral 
manaper.  Charleston  Enpineerinp  and 
Contractinp  Co.,  Charleston,  S.  C. 

.Maj.  Epward  D.  Rich,  Sani¬ 
tary  Corps,  U.  S.  A.,  who  was  director 
of  the  School  of  Sanitary  Enpineerinp 
at  Camp  Greenleaf,  Georpia,  suc-eeed- 
inp  Maj.  William  C.  Hoad,  promoted  to 
lieutenant  colonel  and  ordered  to  the 
Surpeon  General’s  office,  has  received 
his  discharpe  from  the  service  and  has 
returned  to  his  duties  as  state  sanitary 
enpineer  of  Michipan. 

George  W.  Brown,  who  for  21 
years  has  been  enpuped  in  the  construc¬ 
tion  and  operation  of  coalinp  plants 
for  the  Navy  Department,  has  been  re¬ 
lieved  from  duty  at  the  Naval  fuel 
depot,  Tiburon,  Colo.,  and  placed  in  lo¬ 
cal  charpe  of  coal  storape  for  the  de¬ 
partment  at  Hampton  Roads,  with 
headquarters  at  Norfolk,  Va. 

1.  W.  M  c  C  0  N  N  E  I.  L  has  resipned 
from  the  Division  of  Ship  Desipn  and 
Production,  American  International 
Shipbuildinp  Corporation,  Hop  Island, 
Penn. 

Capt.  W.  .1.  Carrel,  Enpineers, 
U.  S.  A.,  who  was  attached  to  the 
traininp  school  in  hiphway  enpineerinp 
at  Camp  A.  A.  Humphreys  for  the  in¬ 
struction  of  replacement  troops  for  the 
expeditionary  forces,  has  received  his 
discharpe  from  the  service  and  re¬ 
sumed  his  duties  on  the  faculty  of  the 
Collepe  of  Enpineerinp,  University  of 
Kentucky,  in  charpe  of  courses  in  struc¬ 
tural  enpineerinp. 

Charles  L.  Spaulding,  resi- 
lent  enpineer,  electric  zone.  New  York 
Central  R.R.,  with  headquarters  at 
.New  York  City,  has  been  appointed 
secretary  and  enpineer  to  the  Y’onkers, 
N.  Y.,  Water-Front  Ck..  imission.  In 
1914  he  became  resident  enpineer  in 
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charpe  of  construction  work  on  four, 
trackinp  and  prade-cros.sinp  i  limina. 
tion  and  new  station  huildinps  m  th,. 
electric  zone  of  the  New  York  (  .  ntral 
from  the  Grand  Central  Terminal  to 
Harmon.  He  has  al.so  been  en^:a^'.•,i  i,, 
the  preparation  of  plans  for  the  West 
Side  improvement  project  of  .New  York 
(hty. 

H.  Cl.  Balcom  has  resipned  from 
the  Division  of  Ship  Desipn  and  I'n, 
duction,  .American  International  .Ship 
buildinp  Corporation,  Hop  Island,  Penn. 

('APT.  11.  FI.  B  A  H  H  I  T  T,  Enpi- 
neers,  U.  S.  A,,  who  was  enpapeil  in 
work  in  the  advance  section  in  Frame, 
has  returned  to  the  United  States  ami 
received  his  discharpe  from  the  serv¬ 
ice.  He  has  resumed  his  work  as  as¬ 
sociate  in  sanitary  enpineerinp.  Col- 
lepe  of  Enpineerinp,  University  of  I|. 
linois. 

.1  A  M  K. s  G.  E  sc  H,  f.ir  the  past 
year  peneral  manaper  if  II.  .Sehmitt 
&  Son,  Inc.,  peneral  contraetors,  .Mil 
waukee,  has  become  vice-president  of 
the  Boldt  Construction  Co.,  Cleveland 

C  o  L.  C.  H.  CuAWKOKi).  r.  S. 
formerly  of  the  Purchase,  Storape  and 
Traffic  Division,  General  Stalf,  has  been 
elected  director  of  the  American  Assn 
ciation  of  Enpineers,  sueceedinp  T,  M 
Chapman,  deceased.  Colonel  Crawford 
is  now  associated  with  the  Baldwin 
Locomotive  Works,  Philadelphia. 

J.  A.  L.  Waddell,  consultinp  en¬ 
pineer  of  New  York  and  Kansas  City, 
has  been  made  a  correspondinp  member 
of  the  Sociedad  de  Inpenieros  de  Peru 

Lester  E.  A  r  m  .s  t  r  o  n  g,  pre¬ 
viously  of  Babcock  &  Wilcox,  has  beeome 
advisory  enpineer  for  the  Powdered 
Coal  Enpineerinp  &  Equipment  Co., 
(^hicapo. 

Capt.  Herbert  T.  N  o  w  e  i-  l, 
Flnpineers,  U.  S.  A.,  who  previously 
practiced  as  a  consultinp  enpineer  in 
Montana  and  Wyominp,  specializinp  in 
city  planninp  and  public  works,  has  re¬ 
ceived  his  discharpe  from  the  service 
and  is  now  at  New  Rochelle,  N.  A  . 

G.  L.  Gillette  has  resipned  from 
the  Division  of  Ship  Desipn  and  Pro¬ 
duction,  American  international  Ship 
buildinp  Corporation,  Hop  Island, 
Penn. 

E.  E  A  R  L  G  L  A  S  S,  road  department. 
L*s  Anpeles  County,  California,  has  re¬ 
sipned  to  become  sales  manaper.  Hydro- 
metric  Co.,  Los  Anpeles,  in  charpe  of 
the  sale  of  Reliance  irripation  meters 

John  F.  N  e  a  l  i  S,  Aero  Observa¬ 
tion,  U.  S.  A.,  formerly  enpaped  in  re 
search  work  for  the  United  States  Steel 
Corporation,  has  received  his  discharpi* 
from  the  service  and  become  assoe-iated 


February  1.3,191^ 


ENGINEERING  NEWS-RECORD 


,h  Powdered  Coal  Enjrinccrinpr  & 
Equipment  Co.,  Chicago,  as  advisory 
pnjrineer. 


Obituary 


William  N.  Bannard,  for¬ 
merly  special  agent,  Pennsylvania  R.R., 
,n  the  office  of  the  general  manager,  at 
Philadelphia,  died  in  Wilmington,  Del., 
Jan  .11.  He  was  born  in  1848  and  was 
ifraduated  from  the  Massachusetts  In- 
stituU-  of  Technology  in  1869,  when  he 
entered  the  service  of  the  West  Jer¬ 
sey  H  R-  as  a  rodman.  In  1872  he  was 
appointed  resident  engineer  of  the  West 
.Icrsey  line,  and  two  years  later  was 
made  assi.stant  engineer.  New  York 
Division,  Pennsylvania  R.R.  In  1882  he 
was  appointed  superintendent  of  the 
Camden  &  Atlantic  R.R.,  and  a  year 
later  of  the  Schuylkill  division.  After 
serving  for  a  short  time  as  superin¬ 
tendent  of  the  Schuylkill  division  he 
was  appointed  superintendent  of  the 
Amboy  division,  and  afterward  be¬ 
came  superintendent  of  the  Altoona 
division.  In  1896  he  was  appointc‘d 
su|H-rint*>ndent  of  the  Maryland  divi¬ 
sion,  with  headquarters  at  Wilming¬ 
ton,  and  served  in  this  capacity  for  16 
years,  until  his  appointment  as  special 
agent  in  the  office  of  the  general  man¬ 
ager. 

Dr.  Brown  Ayres,  president  of 
the  University  of  Tennessee  since 
1904,  died  in  Knoxville  Jan.  28,  at  the 
age  of  62.  He  received  his  early  edu¬ 
cation  and  course  in  civil  engineering 
at  Washington  and  Lee  University  and 
was  afterward  graduated  from  Stev¬ 
ens  Institute*.  He  was  professor  of 
physics.  College  of  Technology,  from 
1880  to  1904. 

A.  C.  S  c  H  I  L  L I  N  0,  attached  to  the 
Office  of  the  United  States  Engineer, 
Mobile,  Ala.,  died  in  that  city  Feb.  6. 
He  was  formerly  connected  with  the 
engineering  department  of  the  Borough 
of  the  Bronx,  New  York  City,  and  more 
recently  had  been  assistant  engineer 
and  chief  of  sewers.  United  States  War 
Department,  in  connection  with  instal¬ 
lations  at  Camp  Meade,  Maryland. 

Frkdkrick  Donald  Hart 
(lied  in  Brooklyn,  N.  Y.,  Feb.  2,  at  the 
age  of  84.  He  installed  the  first  pump¬ 
ing  engine  for  the  Ridgewood  pumping 
stiition  of  the  old  Brooklyn  water-sup¬ 
ply  .service.  He  also  supervised  the 
erection  of  the  pumping  engines,  then 
said  to  be  the  largest  of  their  kind,  for 
W(K)drufT  &  Beach  Iron  Works,  Hart¬ 
ford,  Conn.,  installed  in  the  Atlantic 
Ave.,  Brooklyn,  pumping  station  in 
18.')8.  He  remained  in  the  service  of 
the  old  City  cf  Brooklyn  as  supervising 
engineer  of  the  water-works  until  1878, 
when  he  became  associated  with  John 
W.  .Masury  &  Sons.  He  retired  from 
active  life  in  1898. 


Gasket  and  Form  for  Cementing; 
Joints  in  Tile  Pipe 

A  gasket  and  form  has  been  de¬ 
signed  by  a  New  England  contractor 
to  simplify  the  making  of  waterproof 
cement  joints  in  tile  pipe  sewers.  It 
makes  possible  the  maintenance  of 
proper  alignment  of  the  invert  while 
the  pipe  is  being  laid,  and  also  the 
laying  of  the  pipe  in  water. 

The  gasket  consists  of  a  sheet-iron 
flange,  the  inner  edge  of  which  is 
turned  over  to  fit  on  the  spigot  end  of 
the  pipe,  while  the  outer  ring  is  notched 
to  fit  into  the  hub  of  the  pipe  into  which 
it  is  to  be  placed.  The  outside  diameter 
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of  the  gasket  is  the  same  as  that  of 
the  inner  diameter  of  the  hub,  and  is 
held  tight  on  the  pipe  by  means  of  a 
small  stove  bolt  through  two  lugs.  The 
sheet-iron  form  is  made  to  fit  closely 
the  outside  of  the  hub  as  well  as  the 
pipe*.  It  is  placed  on  the  lower  half 
of  the  hub  and  is  wired  in  place. 

When  pipe  is  laid  the  spigot  with 
the  gasket  on  it  is  placed  in  the  hub 
in  the  usual  manner  and  forced  into 
place.  No  attempt  is  made  to  center 
the  pipes,  as  the  gasket  does  this  auto¬ 
matically.  The  pipes  are  then  tested 
for  line  and  graile,  and  the  trench  is 
back-filled  to  a  depth  of  one-half  the 
diameter  of  the  pipe.  When  this  is 
done  there  can  be  no  disturbance  of 
the  joints  afti*r  they  are  made.  After 
a  convenient  number  of  pipes  have 
been  laid  in  this  manner  the  joints  are 
poured  with  a  thick  grout  from  one 
side  of  the  form.  The  upper  half  of 
the  joint  is  then  plastered  with  cement 
mortar  in  the  usual  manner. 

With  this  device  sewers  have  been 
laid  in  trenches  containing  water  and 
with  water  running  through  th;  pipe 
to  a  depth  of  one-half  the  diameter  of 
the  pipe,  thus  saving  the  expense  of 
pumping  or  the  use  of  subdrains. 

The  device  is  made  by  L.  A.  Weston, 
Adams,  Mass. 


Foreign  Trade  Council  Will  Hold 
Convention  in  April 
A  formal  call  for  the  sixth  National 
Foreign  Trade  Convention  to  be  held 
in  the  Congress  Hotel,  Chicago,  Apr. 
24-26,  1919,  was  made  by  the  president 
of  the  council.  The  urgency  of  the 
foreign-trade  situation  will  be  the 
theme  of  the  convention. 

“The  abrupt  termination  of  the  war 
in  Europe,"  says  the  chairman,  “has 
brought  the  United  States  suddenly 
face  to  face  with  questions  of  grave 
concern  to  American  foreign  trade  and 
industry.” 


Business  Notes 


The  Alexander  Millburn  Co.,  1420 
West  Baltimore  St.,  Baltimore,  Md.,  an- 
nuunces  that  it  has  opened  a  branch 
office  at  998  Monadnock  Building,  San 
Francisco,  (^al.,  under  the  management 
of  E.  F.  Walter. 

Capt.  Edwanl  E.  Ashley,  Jr.,  former¬ 
ly  mechanical  and  electrical  engineer 
for  Starrett  &  Van  VIeck,  architects. 
New  York  City,  has  resigned  his  com¬ 
mission  in  the  air  service  of  the  Army 
to  accept  an  appointment  as  sales  en¬ 
gineer  of  the  Mercury  Manufacturing 
Co.,  Chicago,  111.  The  .Mercury  corn- 
pan.V  manufactures  electrically  driven 
tractors  for  use  in  connection  with  in¬ 
dustrial  haulage  systems. 

Wharton  Cla.v,  directiir  of  the  Mili¬ 
tary  Training  Camps’  Association, 
has  become  associated  with  the  Ex¬ 
panded  Metal  .Manufacturers’  Associa¬ 
tion  as  commissioner,  and  is  located  in 
the  (Meveland  office.  .Mr.  Clay  left  the 
United  States  Gypsum  Co.  to  take  up 
association  work  when  the  association 
named  above  was  founded. 

The  Portlan<l  Cement  Association 
announces  the  appointment  of  H.  G. 
Meigs  as  district  manager  of  its  Mil¬ 
waukee  office.  First  National  Bank 
Building,  Milwaukee,  Wis. 


Trade  Publications 


The  A.  S.  Aloe  Co.,  of  St.  Ixiuis,  Mo., 
has  isued  a  supplementary  catalogue 
describing  and  illustrating  engineering, 
drawing  and  drafting  supplies  which 
the  company  carries  in  stock. 

The  Wallace  &  Tiernan  Co.,  .349 
Broadway,  New  York  City,  has  issued 
a  66-p.,  8|  X  11-in.,  paper-bound  book 
entitled  “Chlorine  Control  Apparatus 
for  Water  and  Sewage  Purification." 
Besides  being  a  treatise  on  the  chlo¬ 
rination  of  water,  its  history  and  de¬ 
velopment,  it  contains  a  large  amount 
of  data  and  charts  for  use  in  the  in¬ 
stallation  and  operation  of  the  appa¬ 
ratus  manufactured  by  the  company. 
It  is  illustrated  with  a  large  numb<>r 
of  half  tones  snowing  the  variou' 
equipment  at  work,  as  well  as  installa¬ 
tions  throughout  the  country.  A  sum¬ 
mary  of  types  and  characteristics  of 
the  company’s  chlorinators  is  given. 

'The  Blaw-Knox  Co.,  Pittsburgh, 
Penn.,  has  issued  a  pamphlet  describ¬ 
ing  its  automatic  single-line  clamshell 
bucket.  The  pamphlet  illustrates  the 
bucket  in  several  operating  positions, 
and  gives  other  information  regarding 
the  machine. 
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Keh  IS  R.ivard,  Xeli  Keb.  13 

K.-b  IS  Jersey  Cltv.  X  J  .Jan.  sn 

Adv.  Jjin.  L’.l.  3<i.  |■el)  i  and  13. 

Keb.  1ft  Brunswiek.  Md .  Keb.  13 

Adv  Fell  «  and  13 

Keb.  20  Xew  York.  X  Y  .  Keb.  13 

Keb.  20  Ottawa.  Out  Keb.  13 

Keb.  21  Akron,  o.  Keb,  fi 

.\»lv  Keb. 

Keh.  21  Bayonne.  .X  .1  Keb.  13 

Keb.  25  East  <’hieaKo  Ind  . Jan.  30 

Adv.  Jan  30 

Keb  2S  Clarksburg.  W  Va  J.an.  30 

.\dv.  .Ian.  30 

Mar.  7  Pembroke.  Ont . Keb  S 


SFAVERS 


Feb.  17  St  Paul  Minn  . Feb.  13 

Feb.  IS  Bayard.  Minn . Keb.  13 

Feb.  IS  Wyandotte.  Mieh . Feb,  fi 

Feb.  1ft  Kreedmore.  X.  Y . Feb.  fi 

Feb.  20  Cleveland.  O  . Keb.  13 

Feb.  25  Columbus.  O . Keb.  13 

Feb  25  St  I..ouis.  Mo  . Jan  30 


BRIDGES 


Feb  17  T,os  .\nKeles.  Cal.  Keb.  fi 

Feb.  25  Sneedville.  Tenn . Feb.  13 

Mar.  3  Bisbee,  Ari* . Keb.  fi 

Mar.  23  Buckhannon.  W  Va . Feb.  13 


STREETS  AND  ROADS 


Feb  10  Fayetteville.  W  Va  Jan  Ifi 

.\dv.  Jan.  23.  30  and  Keb.  6. 

Keb  10  Id.aho  . Jan.  30 

Keb  11  Indiana  . Jan.  23 

Keb  11  Moulton.  Ala . Jan.  16 

Keb  11  .I.asper.  Tex . Keb.  6 

Feb.  12  Kt.  Meyers.  Kla . Feb.  6 

Keb.  14  Oswepo.  Kan . Jan.  30 

Keb  1 4  Oswego.  Kan . Feb.  6 

Keb  17  Philippi.  W  Va . Jan.  23 

Adv.  Jan.  30  and  Feb.  6 

Feb.  17  California  .  Jan.  30 

Keb.  17  Tulsa.  Okla . Jan.  30 

Adv.  Jan.  23.  30  and  Feb.  6. 

Keh.  17  St  Paul.  Minn . Keb.  6 

Keb.  17  San  Piego.  Cal . Keb.  6 

Feb.  17  Virginia  . Keb.  13 

Feb  17  St  Paul.  Minn . Feb.  13 

Feb.  IS  Albany.  X  Y . .Tan.  23 

.\dv.  Jan.  23. 

Keb.  IS  Clifton.  Ari* . Feb,  6 

Keb.  IS  Indiana  . Jan.  23 

Keb.  IS  Philadelphia.  Pa . Keb.  13 

Keh  IS  Santa  Ana.  Cal . Keb.  fi 

Keb.  20  Hamlin.  W.  Va . Jan.  23 

Keb  20  Kum.son.  X.  J . Ian.  23 

Adv.  Jan.  23.  30.  Feb.  6  and  IS. 
Keb  20  Santa  Barbara.  Cal.  .......Keb.  13 

Keb.  24  lios  Angeles,  Cal . Keb.  13 

Keb  21  Middlebourne.  W.  Va . Jan.  30 

Adv.  Jan.  23,  30.  Feh.  6  and  13. 

Keb.  25  Columbus.  O . Feb.  13 

Mar.  1  Shreveport.  La . Feb,  13 

Mar.  3  Indianapolis.  Ind . Feb.  6 

Mar  3  Marshall.  Minn . Feb.  13 

Mar  4  Ripley.  W.  Va .  Jan  23 

Mar  4  Indianapolis.  Ind . Keb.  6 
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Mar.  5  .Mexandria.  Minn . Keb.  il 

Mar.  6  Fairmont.  W.  Va . Keb.  ti 

,\(lv.  Jan.  30,  Keb.  6  and  13. 
Mar.  31  I.oeki)ort,  .V.  Y . Keb.  fi 


EXCAVATION  AND  DREDGING 


Keb.  17  Tunica.  Mis.«.  . Keb.  6 

Keb.  IS  Jonesboro.  .\rk . Keb,  fi 

Feb.  IS  Alban.v.  .V.  Y . Jan.  23 

Adv.  Jan.  23.  30  and  Feb.  fi. 

Feb.  19  Albany.  X.  Y . Jan.  23 

Adv.  Jan.  23.  30,  Feb.  6  and  13. 

Mar.  13  Tyler.  Minn . Feb,  fi 

Apr.  SHoIIandale.  Mi.ss . Feb.  13 


INDrSTRIAI,  WORKS 


Keb.  18 

•Albany,  X.  Y 
.Adv.  Jan.  1 

:3 

Jail 

2.3 

Keb.  21 

Brooklyn.  X. 

Y 

Keh 

fi 

Keh.  25 

Xew  A'ork.  .\. 

Y. 

.  .Jan. 

30 

Mar.  4 

Thiells.  X.  Y. 

. Ian. 

16 

Apr  1 

Sioux  I'ity,  la 

. Jan 

16 

BUILDINGS 


Feb.  14  Brooklyn.  X.  Y . Jan.  23 

Keb.  14  Malone.  .X.  Y . Keb.  6 

Feb.  15  Far  Rockaway.  X.  Y . Keb.  13 

Keb.  17  Xew  Y'ork.  X.  Y . Feb.  6 

Adv.  Feb.  6. 

Keb.  1ft  Brooklyn.  X  Y . Ian.  30 

Keb.  1ft  Chicago.  HI  . Keh.  13 

Keb.  1ft  Waterloo.  la . Feb.  6 

Feb.  20  I.,ondon.  Ont . Keb.  13 

Keb.  20  Magnolia.  Minn . Keh,  13 

Keb.  21  Cincinnati.  O . Feb.  13 

Feb.  21  Phlllipsburg.  O . Jan,  30 

Feb.  24  Xorwood.  O . Jjin.  23 

Feb.  24  Cincinnati,  O . Jan.  30 

Keb.  24  Cleveland.  <> . Feb.  13 

Feb.  25  St.  Louis.  Mo . Feb.  13 

Mar.  1  Cloquet,  Minn . Ian.  30 

Mar.  1  Cloquet.  Minn . Feb.  13 

.Mar.  I  Mountain  Iron.  Minn . Jan.  30 

Mar.  1  Puluth.  Minn . Jan.  23 

.Mar.  I  Puluth.  Minn . Feb.  6 

Mar.  3  Rookport,  III . Jan.  23 

Mar.  4  Ptica.  X.  Y . Feh.  13 

Mar.  4  Wards  Island,  X.  Y . Feb.  13 

Mar.  16  Culver.  Ind . Dec.  26 

Mar.  15  Puluth,  Minn . Feb.  13 

Apr.  2  Xew  York.  X  Y . .Ian,  23 

Apr.  10  Xewaygo.  Mich . Feb.  6 

Apr.  15  Xewark.  X.  J . Feb.  fi 


FEDERAL  GOVERNMENT  WORK 


Keb.  15  Laboratory  —  Washington. 

P.  C . Jan  23 

Adv.  Jan.  23 

Feb.  15  I.Aboratory  —  Washington. 

P.  C . Feb.  6 

Feb.  17  Piping  and  Circulating  Sys¬ 
tem —  Spec.  3416  —  Ports¬ 
mouth,  X.  H . Ian.  30 

Keb.  17  Crane  Runway — Spec.  37fift 

— Philadelphia.  Pa . Keb.  6 

Feb.  17  Electric  Elevator — Spec.  3731 

— Xew  York,  X.  Y . Feb,  6 

Feb.  17  Railroad  Extension — Spec. 

3727— Ft.  Mifflin.  Pa . Jan,  30 

Feb.  17  Equipment,  etc.— Spec.  3328 

Hampton  Roads.  Va . J.m.  30 

Feb.  20  Surgical  Dressing  Room — 

St.  Louis.  Mo . Jan.  30 

Feb.  21  Dredging,  etc.  —  Xorfolk. 

Va . Jan.  23 

Adv.  Jan.  23.  Feb.  6  and  13. 
Feb.  21  Dredging — Xorfolk.  Va.  ...Feb.  6 
Adv.  Feb.  6. 


Keb 

Keb. 

Keb 

Keb. 

Keb. 


K.b. 


Keb. 

Mar. 


.Mar. 

Mar. 


Mar. 

Mar. 

Mar. 


Mar 

Mar. 

Mar 


24  .Xddition  to  Pispensarv — Siiei 

37S0 — Rockawav.  X  '  Y  Keb  fi 
24  Piping  and  Kquipnieni— .Si,,.,. 

375ft — Xew  York.  .N  Y  Keb  fi 
24  Dredging — Spec.  3774 — <  ba 

tham.  Mass .  Keii  t 

24  Wells  and  Pumps — Spec.  S.^tt 
— Xorth  Ft.  Worth,  Tex  Keb  « 

24  huel  Oil  Storage  Plant  — 

Spec.  3631 — .Mare  Island 
(Vallejo  P.  O.)  Cal . Jai,  jo 

25  Jetty  Work — Sabine  Pas.s 

. . Ian  2.1 

Adv.  Jan.  30.  Keh.  6  and  13 
27  Post  Office — Martinsburg.  \V 

Va . Keb  U 

I  Foundation  and  Rip  Raj) - 

Baltimore.  Md .  .Ian.  ill 

Adv.  Jan.  Ifi 

1  Dredging— .Superior,  Wis  .Ian  l« 

3  Barracks  —  .Si>ec.  3728  — 

Kire  Island.  .N  3" . Ian  3n 

3  Barrack.s — .Spec,  3733 — San 

Plego.  Cal . Keb  11 

3  Hospital — Baltimore.  M(I..Keb  11 

3  Post  Office- -Walden,  X.  Y.  Keb  fi 
7  I.«vatory  .Xnnexes  —  Ship- 

rock.  .X.  M . Keb  1,1 

7  School  and  .\ssembly — Hall 

— Wahpeton.  X.  P . Keb.  11 

10  Railroad  Extension — Spec 

3727— Kt,  .Mifflin.  Pa  Keb  11 

II  Dredging  —  Philadelphia. 

.  Pa . Keb  13 

Adv  Feb.  6  and  13 


MISCELLANEOUS 


Feb 

Feb. 


Feb. 

Feb. 

Feb 


Keh. 

Keb. 


Feb 

Feh 


13  Road  Oil.  Asphalt,  etc.. 

Montclair.  X.  J . Ian  30 

14  Additional  Window  Ouards 

—Bedford  Hills,  X  Y . Ian  21 

.\dv.  Jan.  23. 

14  Pier — Philadelphia.  P.a . Jan  23 

.Adv.  Jan.  23. 

18  Truck.  Tractor,  etc. — Xew 

York.  X.  Y . Feb  13 

1ft  Gantry  Crane  —  Seattle. 

Wash . Jan  2 

Adv.  Jan.  2  and  9 
1ft  Dam — Ix>8  Angeles.  Cal.  .  Keh.  fi 
1ft  Gasoline  — Xew  York.  X. 

Y . Keb.  13 

20  Oiling — Baltimore.  Md  .  Keb.  13 

Adv.  Keb.  6  and  13.  fll 

21  Crushed  Rock — Visalia.  Cal  Keb.  fi 


Where  name  nf  nfflrlal  I*  not  glTrn. 
inquirlee  shnnld  he  addressed  to  Citj 
4'lerk,  t'ounty  Clerk  or  roerrspondlnK 
oHIrlal. 


Waterworks 


PROPOSED  WORK 


Maas.,  Boaton — Metropolitan  Water  A 
Sewerage  Bd.  filed  bill  in  State  Treasury 
for  authority  to  Psue  111.000  bonds  to 
complete  watermains  in  East  Bo.ston. 


.Md..  Cumberland — City  plans  to  lay  3  mi 
water  pipe  and  build  sewers  in  various  j 

streets.  About  $165,000  available  for  : 

projects.  R.  L.  Rizer.  city  engr.  | 


Ga..  Atlanta — City  plans  election  Mar  5 
o  vote  on  $500,000  bonds  for  improvements 
o  water  works  system,  including  pumps, 
•tc.  H.  L.  Collier,  city  engr. 


Ky.,  Aahland — City  plans  to  PUd;!’*;'* 
and  improve  water  works  system  and  buim 
filtration  plant  and  pumping  station.  T 
Boggess.  city  engr. 


